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I. MorpTiological Variations in Vipera berus. Size and 
Scaling. By* Gerald Lkighton, M.D., F.RS.R 

(Received 10th October 1904 ; read 24th October 1904.) 

It is an axiom in zoological classification that morpho- 
logical characters alone are to be taken into consideration, 
and in the classification of serpents the characters utilised 
for this purpose are the number and arrangement of the scales 
of the body. By this means alone are specific characters 
determined. It matters not what colour the reptile may 
be» apparently even it is of no consequence if the colour is 
constant in the two sexes, even the actual size to which the 
reptile grows is thrust on one side as of no importance, 
provided only that the scaling arrangements conform to the 
type laid down as specific. A more artificial and un- 
naturally restricted way of looking at an animal could hardly 
be imagined. But nature does not trouble herself much 
about specific characters, she leaves that to the morphologists. 
The production of hard and fast lines by which species can 
be separated, is not the object of natural life, but rather that 
ftnifnft.la should Vary and develop along those lines which 
best enable them to meet the conditions under which they 
have to exist Those which do not thus vary are unhesitat- 
ingly crushed out of existence. Hence, of course, such a 
hard and fast line as is laid down for species of serpents to 
conform to, must be honoured as much in \i\i^ \>t«dj(^ %& Vol 
vox. XVI K 
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the observance, and so we find that in a series of adders 
hardly two can be found which are what is called " typical ** 
in their specific scaling arrangements. And so it comes to 
pass that there is a variety of snake in these Isles which does 
not grow to the size of the average adder, is of the same 
colour in the two sexes, and is very limited in its distribu- 
tion» but which, because its scales happen to be arranged in 
the way authorities have decided is that of the adder, is 
likewise classed as Vipera hems, I refer to the small red 
viper. Even in its temper and disposition this snake is 
unlike the adder, a fact with which country folks, where the 
red viper occurs, are quite familiar with, but which system- 
atists consider of no importance, if they are aware of it. 
Axjrone who has seen specimens of the two reptiles together, 
is strongly tempted to think that those *who are responsible 
for classing them as the same species never had a similar 
opportunity. But their scales are similarly arranged; that 
18 quite BufGicient. 

During the time I have been working on this subject, 
I hare obtained several specimens of the small red viper, 
wUch are now in the University Zoology Museum, where 
the two reptiles can be compared. In the last five years I 
have taken or examined about five hundred British adders, 
bat I have only seen four of these red vipers, a fact which 
ia itself is strongly against them being of the same species. 
Their very rarity is the difficulty in investigating them ; they 
have not been observed with their young, nor have they 
been known to pair with the common adder. So, as they 
conform to the adder scaling, adders they must be under 
present arrangements. What follows will, I think, show 
how extremely variable this scaling is, and to what extent 
its limits have to be stretched to include all adders within 
its range. 

a. A. Boulenger, the distinguished ophiologist of the 
British Museum, is the only person who has paid much 
attention to the variations of the adder in Great Britain. 
He has laid down the limits of scaling recorded, in the 
following paragraphs, which it is necessary to quote to show 
the great variation which obtains. 



Morphologiccd Variations in Vipera benw. 3 

" (a) The Syncipital Shields. — In British speciinens tiity 
are nearly always well developecL In one specimen only 
(from Hampshire) I find the frontal much reduced and tiae 
parietals broken up into scales, the specimen in this respect 
agreeing with V. aspis , . . Any such extreme speci- 
mens ... are worth recording and preserving. 

" (d) The number of labial shields, not being always the 
same, has to be counted on both sides of the animal In 
35 out of 74 cases I find 8 shields, in 30 oases 9, in 4 cases 
10, in 4 cases 7, in 1 case 6. Continental q»ecimens have 
much more frequently 9 than 8 8hield& F. aspis has from 
9 to 11. 

'' (e) The number of scales round the eye (prae-, sob-, and 
post-oculars) varies between 6 and 11 in British specimens, 
the two extreme numbers occurring only once in my lists, 
8 or 9 being the usual number. 

" (5) The Scaling of the Body. — ^The scales number 21 across 
the middle of the body. But there are exceptions. In one 
specimen from Petersfield I counted 23 scales, and in another 
from Scotland only 19. . . . Such exceptional specimens 
should be recorded and preserved. 

*^ (6) The Ventral Shields. — In 37 British specimens I have 
counted 137 to 146 ventral shields (exclusive of the anal) in 
males, 139 to 154 in females. . . . The limit of variation 
on record (sexes not discriminated) is from 124 to 169. 

"(7) The Sub-caudal Shields, . . . The number (count- 
ing each pair as one, and not reckoning the terminal, conical, 
or spine-like shield) is 35 to 40 in males, 28 to 35 in females. 
In one male I find as few as 33. The number of sub-caudals 
is stated to vary between 26 in males and 48 in females." 
(Quoted from the Zoologist, March 1892.) 

The following records of scaling variations in my own 
specimens will show how far they agree with and differ from 
those hitherto recorded. The actual work of counting these 
scales is most laborious and tedious, in fact, it is quite an 
hour's work to count and verify by recounting the scaling 
of a single specimen, as the slightest distraction of the 
attention is apt to lead one to make a mistake. For greater 
convenience of reference, I have arranged my results in 
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I. Morphological Variations in Yipera beros. Size and 
Scaling. By Gerald Leighton, M.D., F.RS.K 

(Received 10th October 1904 ; read 24th October 1904.) 

It is an axiom in zoological classification that morpho- 
logical characters alone are to be taken into consideration, 
and in the classification of serpents the characters utilised 
for this purpose are the number and arrangement of the scales 
of the body. By this means alone are specific characters 
determined. It matters not what colour the reptile may 
be, apparently even it is of no consequence if the colour is 
constant in the two sexes, even the actual size to which the 
reptile grows is thrust on one side as of no importance, 
provided only that the seating arrangements conform to the 
type laid down as specific. A more artificial and un- 
naturally restricted way of looking at an animal could hardly 
be imagined. But nature does not trouble herself much 
about specific characters, she leaves that to the morphologists. 
The production of hard and fast lines by which species can 
be separated, is not the object of natural life, but rather that 
animals should vary and develop along those lines which 
best enable them to meet the conditions under which they 
have to exist. Those which do not thus vary are unhesitat- 
ingly crushed out of existence. Hence, of course, such a 
hard and fast line as is laid down for species of serpents to 
conform to, must be honoured as much in the breach as in 
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the observance, and so we find that in a series of adders 
hardly two can be found which are what is called " typical " 
in their specific scaling arrangements. And so it comes to 
pass that there is a variety of snake in these Isles which does 
not grow to the size of the average adder, is of the same 
colour in the two sexes, and is very limited in its distribu- 
tion» but which, because its scales happen to be arranged in 
the way authorities have decided is that of the adder, is 
likewise classed as Vipera herus, I refer to the small red 
viper. Even in its temper and disposition this snake is 
unlike the adder, a fact with which country folks, where the 
red viper occurs, are quite familiar with, but which system- 
atists consider of no importance, if they are aware of it. 
Amyone who has seen specimens of the two reptiles together, 
is strongly tempted to think that those 'who are responsible 
for classing them as the same species never had a similar 
opportunity. But their scales are similarly arranged; that 
it quite sufficient. 

During the time I have been working on this subject, 
I have obtained several specimens of the small red viper, 
which axe now in the University Zoology Museum, where 
the two reptiles can be compared. In the last five years I 
h«ve taken or examined about five hundred British adders, 
bat I have only seen four of these red vipers, a fact which 
in itself is strongly against them being of the same species. 
Their very rarity is the difficulty in investigating them ; they 
have not been observed with their young, nor have they 
been known to pair with the common adder. So, as they 
conform to the adder scaling, adders they must be under 
preeent arrangements. What follows will, I think, show 
how extremely variable this scaling is, and to what extent 
its limits have to be stretched to include all adders within 
its range. 

Q. A. Boulenger, the distinguished ophiologist of the 
British Museum, is the only person who has paid much 
ittontion to the variations of the adder in Great Britain. 
He has laid down the limits of scaling recorded, in the 
following paragraphs, which it is necessary to quote to show 
the gxeal variation which obtains. 



Morphological Variations in Vipera beriis. 3 

"(a) The Syndpital Shields, — In British speciinens tibay 
are nearlj always well developed. In one specimen only 
(from Hampshire) I find the frontal much reduced and tiie 
parietals broken up into scales, the specimen in this respect 
agreeing with V. aspis . . . Any such extreme speci- 
mens ... are worth recording and preserving. 

" (d) The number of labial shields, not being always the 
same, has to be counted on both sides of the animal In 
35 out of 74 cases I find 8 shields, in 30 cases 9, in 4 cases 
10, in 4 cases 7, in 1 case 6. Continental iqpecimens have 
much more frequently 9 than 8 shields. F. aspis has from 
9 to 11. 

" (e) The number of scales round the eye (prae-, sub-, and 
post-oculars) varies between 6 and 11 in British specimens, 
the two extreme numbers occurring only once in my lists, 
8 or 9 being the usual number. 

" (5) The Scaling of the Body. — ^The scales number 21 across 
the middle of the body. But there are exceptions. In one 
specimen from Petersfield I counted 23 scales, and in another 
from Scotland only 19. . . . Such exceptional specimens 
should be recorded and preserved. 

" (6) The Ventral Shields. — In 37 British specimens I have 
counted 137 to 146 ventral shields (exclusive of the anal) in 
males, 139 to 154 in females. . . . The limit of variation 
on record (sexes not discriminated) is from 124 to 169. 

"(7) The Sub'CatuM Shields. . . . The number (count- 
ing each pair as one, and not reckoning the terminal, conical, 
or spine-like shield) is 35 to 40 in males, 28 to 35 in females. 
In one male I find as few as 33. The number of sub-caudals 
is stated to vary between 25 in males and 48 in females." 
(Quoted from the Zoologist, March 1892.) 

The following records of scaling variations in my own 
specimens will show how far they agree with and differ from 
those hitherto recorded. The actual work of counting these 
scales is most laborious and tedious, in fact, it is quite an 
hour's work to count and verify by recounting the scaling 
of a single specimen, as the slightest distraction of the 
attention is apt to lead one to make a misttJse. For greater 
convenience of reference, I have arranged my results in 
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tabular form, instead of recording each specimen separately, 
as of course I did in the notes from which these tables are 
compiled. I shall deal with the head shields afterwards. 



SCALINO VAMATtONS IN Vtpera berus. 

Expla/natian of Terms and Signs in the Tables, 

"m" means millimetres. 
" Labials " means the upper Labial scales. 
** Gkistrosteges " means the Ventral scales. 
" Urosteges " means the Sub-caudal scales. 
" & a " means " in addition to the ' anal ' scale." 
"&t" means ** in addition to the ' terminal ' scala" 
*' R " means the right sida 
" L " means the left side. 

" Bows " means the number of rows of scales across the 
middle of the body. 

Note. — The measurements given in inches are the some- 
what rough measurements noted on arrival of specimen by 
tape measure. The measurements in millimetres are the 
exact measurement, done with great care by a metric measure. 
It is useful to have both given. 



Morphological Variations in Vipera beros. 



No. of 
Specimen. 


Total Length. 


Tail Length. 


Total in 
Inches. 


Sex of Adder. 


1 


480 m. 


70 m. 


19 


Male. 


2 


660 m. 


70 m. 


26 


Female. 


3 


500 m. 


70 m. 


20 


Male. 


4 


530 m. 


70 m. 


21 


Male. 


6 


495 m. 


60 m. 


19i 


Male. 


6 


480 m. 


60 m. 


19 


Male. 


7 


490 m. 


70 m. 


19i 


Male. 


8 


590 m. 


58 m. 


23| 


Femai& 


9 


535 m. 


50 m. 


2l| 


Female. 


10 


505 m. 


50 m. 


20 


Female. 


11 


495 m. 


50 m. 


191 


Female. 


12 


470 m. 


65 m. 


l^l 


Male. 


13 


490 m. 


70 m. 


19 


Male. 


U 


610 m. 


65 m. 


24 


Female. 


16 


530 m. 


70 m. 


21 


Male. 


16 


480 m. 


65 m. 


19 


Male. 


17 


630 m. 


65 m. 


25 


Female. 


18 


610 m. 


90 m. 


24 


Male. 


19 


650 m. 


65 m. 


26^ 


Female. 


20 


610 m. 


65 m. 


24 


Female. 


21 


530 m. 


70 m. 


21 


Male. 


22 


625 m. 


65 m. 


24} 


Female. 


23 


470 m. 


65 m. 


la 




Male. 


24 


260 m. 


26 m. 


10 




Female.1 


25 


440 m. 


65 m. 


17 




Male.' 


26 


565 m. 


60 m. 


22; 




Female. 


27 


530 m. 


55 m. 


21 


Female. 


28 


620 m. 


78 m. 


24A 


Male. 


29 


590 m. 


78 m. 


23l 


Male. 


30 


610 m. 


83 m. 


24 


Male. 


31 


648 m. 


60 m. 


25^ 


Female. 


32 (Se 


nt to Zoo aliv 


e.) 






33 


580 m. 


78 m. 


23 


Male. 


34 


635 m. 


60 m. 


25 


Female. 


36 


610 m. 


65 m. 


24 


Female. 


36 


635 m. 


65 m. 


25 


Female. 


37 


515 m. 


86 m. 


20J 


Male. 


38 


610 m. 


85 m. 


24 


Male. 


39 


510 m. 


65 m. 


20 


Female. 


40 


490 m. 


60 m. 


19^ 
15| 


Female. 


41 


395 m. 


60 m. 


Female. 



* A spooinien of the small rod viper. 

'^ A now variety of Melanism prodaotion. 
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No. of 
Speciiiieo. 


LabiaU. 


G(«tro«te([BS. 


Urosteges. 
41 ftt. 


Bows. 
21 


Sex. 


1 


B.8. L.8 


143 & 1). 


Male. 


2 


B.6, L.8 


148 & a. 


32 ftt. 


21 


Female. 


3 


B.8, L.8 


142 & a. 


38 ft t. 


21 


Male. 


4 


B.8, L.9 


142 & u. 


38 ftt. 


21 


Male. 


5 


R.8, L.9 


142 & ». 


38 ftt. 


21 


Male. 


6 


R.9, L.8 


137 & a. 


32 ft t. 


21 


Male. 


7 


; R.9. L.7 


143 Jc a. 


38 ftt. 


21 


Male. 


8 


R.8. L.B 


USA a. 


28 ftt. 


21 


Female. 


9 


R.8, L.9 


U8& tt. 


31 ftt. 


21 


Female. ' 


10 


B.9, L9 


151 it A 


32 ftt. 


21 


Female. 


11 


R.8, L.S 


143 .Sc a. 


31 ftt. 


20 to 17 


Female. 


12 


R.J.1L.9 


141 & u. 


38 ftt. 


21 


Male. 


13 


R.9, L.7 


142 ii a. 


38 ftt. 


21 


Male. 


U 


R.9, L.8 


153 Je a 


32 ftt. 


21 


Feoiale. 


15 


R.9, L.9 


143 & A. 


36 ftt. 


21 


Male. 


16 


R.8, L.8 


HO ft R. 


33 ft t. 


19 


Male. 


17 


B.8, L.8 


148 ft t*. 


30 ft t. 


21 


Female. 


18 


R.7, L.7 


143 ft ». 


46 ftt. 


21 


Male.< 


19 


B.9, L. 10 


U9ft a. 


32 ft t. 


21 


Female. 


20 


E.8. L.8 


151 ft u. 


33 ftt. 


21 


Female. 


21 


R.9, L,8 


144 ft 2». 


39 ft t. 


21 


Male. 


22 


E.8, L.8 


148 ft a. 


32 ft t. 


21 


Female. 


23 


R.9. L.8 


145 ft a. 


40 ftt. 


21 


Male. 


21 


R.9. L.9 


144 ft a. 


32 ft t. 


21 


Female.* 


25 


B.8. L.8 


147 ft .. 


37 ft t. 


18,19,ft20 


Male.« 


26 


R.8, L.8 


142 ft a. 


32 ft t. 


21 to 17 


Female. 


27 


E.8, L.9 


144ft a. 


38 ftt. 


21 


Female. 


28 


R.8, L.8 


144 ft a. 


38 ftt. 


21 


Male. 


29 


E.9, L.9 


UO ft a. 


40 ft t. 


21 


Male. 


30 


E.9, L.9 


132 ft a. 


41 ftt. 


21 


Male. 


31 


E.9, L.8 


144 ft a. 


32 ftt. 


21 


Female. 


32(8* 


at to Zoo a 


live.) 








33 


E.10,L.10 


U3 ft a. 


39 ftt. 


21 


Male. 


34 


B.9, L.9 


147& a. 


32 ft t. 


21 


Female. 


35 


B.8, L.9 


144 ft a. 


31 ftt. 


21 


Female. 


36 


R.9, L9 


150 ft a. 


33 ftt. 


21 


Female. 


37 


R.8, L7 


144 ft a. 


41 ft t. 


21 


Male. 


38 


B.8, L.9 


144 ft a. 


39 ft t. 


21 


Male. 


39 


B.8. L.8 


144 ft a 


32 ftt. 


21 


Female. 


40 


E.8, L.9 


144 ft a. 


32 ftt. 


21 


Female. 


41 


R.8. L.9 


140 ft a. 


32 ftt. 


21 


Female. 



^ This specimen was too mutilated to count these. 

'-* A new colour variation, uniform green. 

' A small red viper. 

* A new variety of Melaniara production. 



Morpfuflogical Variations in Vipera berus. 7 

The Syndpital Shields. — ^These in a typical Vipera Urus, 
in addition to the supraocular shield, include three large 
symmetrical shields on the top of the head, namely, the 
single frontal shield and the two parietals. In the speci- 
mens whose body scaling is tabulated above, the most 
important variations in these syndpital shields were the 
following : — 

In Na 1 each parietal was broken up into three small 
shields, which is an approximation to what obtains in Vipera 
aspis. 

In No, 24 there were two shields articulating with each 
parietal which are not usually present, which might be 
described as two accessory parietals. 

In No. 28 the frontal shield is small, and the parietals are 
represented by a number of small scales, like the arrange- 
ment in Vipera aspis. 

In No. 29 the scales round the eye are 10 in number. 

In No. 28 the scales round the eye are 8 in number. 

In No. 30 the scales round the eye are 9 in number. 

In No. 34 the two parietals are represented by a number 
of small shields, these being irregular in shape and size, as 
in F. a^spis. 

In No. 35 a somewhat unusual arrangement, but one 
which I have seen before, is present. The frontal is entirely 
surrounded by 12 small shields, except posteriorly, wh^re it 
is in contact with the parietals. In addition, in front of the 
frontal are the usual seven small shields, filling up the space 
between that shield and the canthals. 

In No. 37 the two supraocular shields are in contact with 
the frontal, the usual small scales which intervene being 
absent 

These are the most conspicuous variations in the syncipital 
shield in the series under notice. 

In no specimen was more than one row of scales present 
between the eye and the labials. 

Summary of Variations. 

(a) The measurements given above indicate that adult 
male adders vary in length from 18 to 24 inches. 
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Qb) Abo that adult females vary in length from 19| 
indies to 26 inches. 

That is to saj, that males do not reach the maYimnm 
length shown in females, the difference being generally from 
one-half to one inch. I have previonaly shown this in the 
measorements of another series (in ''British Serpents"). 
This series here confirms what I there stated, and it is of 
importance, becaose O. A. Bonlenger did not find the differ- 
ence constant in a series he examined. The small red viper 
is omitted in this estimate, as that reptile never grows to 
more than 15 inches in either sex. 

(fi) The npper labial scales in this series vary from 7 to 
10 in number, the former figore occurring four times, the 
latter twice. 

{d) The gastrosteges or ventral scales in the males in this 
series vary from 132 in one case to 147, also in one casa 
The former figure, 132, has never been recorded for males 
before, so far as I am aware, the lowest being 137. 

(«) In the females of the series the gastrosteges vary from 
140 in one case to 152, also in one case. 

{f) The urost^es, or sub-caudal shields, in the series vary 
in males from 32 to 45, the lower and the higher figures 
being both beyond the limits of the figures given in G. A. 
Boulenger's article quoted. 

{g) In the females of the series, the urost^es vary from 
28, die lowest recorded, to 38, the latter figure being 2 more 
than mentioned as occurring. 

A British adder, therefore, may possess from 6 to 10 labial 
scales (Boulenger records one with 6) ; from 17 to 23 rows 
of scales across the body (Boulenger records one with 23) ; 
from 132 to 154 ventral scales, the former figure recorded in 
this series, the latter by Boulenger ; the sub-caudal shields 
from 28 to 45, both here recorded ; the scales round the eye 
vary between 6 and 11; the parietals may be represented 
by the arrangement found in Vipera aspis instead of that in 
Vipera hems; and other variations may be present which 
this research does not deal with. 

I have undertaken this laborious counting simply to give 
weight to my argument that it is an unsound and unscientific 
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principle to lay down, that scaUng, and scaling only, ia to be 
taken into consideration in determining the validity of a 
species. Of all the characters of adders, their scaling is the 
character which is most liable to variation, yet it is regarded 
as of specific importance. Size and colour, even when c(m- 
stant and not varying nearly so much as scaling does, are 
disregarded as of no importance in settling species validity ; 
otherwise it would be at once seen that the small red viper 
is no more an adder than it is any other serpent. Its size 
and colour are altoays different from those of F» berus^ but 
it has the same scaling as is set down characteristic of the 
adder. There seems to me no valid reason why it should 
not have this same scaling, but it is surely absolutely in- 
sufficient to class the reptile as an adder on that account, 
seeing the great differences in other characters. The more 
one studies scaling, the more one sees how uncertain it is 
in a species, how greatly it varies, and what wide limits have 
to be set in order that it may include all that occurs in those 
snakes which are undoubtedly of the same species. 

II. On the Trapezium (os multangulum majus) of the Horse, 
By 0. Charnock Bradlby, M.B., F.RS.E. 

(Read 24th October 1904.) 

The palseontological evidence of the evolution of the hoi*se 
is now so considerable, that the constitution of the equine 
manus and pes offers few morphological problems apart from 
those which are associated with the similar parts of mammals 
in general. But before the discovery of fossil remains of its 
predecessors, it was not by any means easy to account for 
the striking reduction in number and modification in form of 
the carpal, tarsal, metacarpal, and metatarsal bones, and the 
bones of the digit of the modem horse. So far as can be 
discovered from the recorded views of those living before the 
middle of the eighteenth century, no suspicion that the horse 
was other than a monodactyl animal ever entered into the 
minds of morphologists. Buffon and Daubenton were evi- 
dently the first to trace any features which could be held as 
showing that the horse has more digits than one. Daubenton 
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(1763) sought to bring the horse into line with man by 
asserting that the main metacarpal bone is the representative 
of the 2nd, Srd, and 4th human metacarpals; the rudi- 
mentary metacarpals of Uie horse corresponding to the 
metacarpals of the thumb and little finger of man. 

A century later (1863) Joly and Lavocat expressed a 
somewhat similar view. They also considered the horse to 
be a pentadactyl animal, in which fusion of some bones has 
takd& place ; but they differed from Daubenton in being of 
opinion that the chief metacarpal has been produced by 



fusion of the 3rd and 4th bones only. It is further averred 
by them thieit the third phalanx bears witness to the fusion 
of the 8rd and 4th digits. As is well known, the 3rd phalanx 
of the adult horse most frequently possesses a notch of 
greater or less depth about the middle of its sharp convex 
border. It is difficult to say when this notch was first 
observed, but early in the last century it was held to be 
produced by shoeing. Joly and Lavocat denied this, the 
then generally accepted explanation, and suggested that the 
notch was neither more nor less than an indication of the 
point of union of two phalanges. 
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Arloing (1) also, at one time, was of opinion that the ehief 
metacarpal bone of the horse consists, in reality, .of the 3rd 
and 4th metacarpal bones ; an opinion shared by Chanveau.^ 

It is evident from the above that the earlier thinkers 
inclined to the supposition that the redaction in the number 
of metacarpal bones of the horse has been produced by the 
union of previously independent structures; a supposition 
engendered by the then domination of comparative anatomy 
by human anatomy. The application of the *' fusion " hypo- 
thesis was not confined to the metacarpus, but was extended 
to the carpus : Daubenton, for instance, stating that if there 
are not eight bones in the horse's carpus, it is because the 
trapezoid is blended with the magnum. 

The testimony of the rocks has convinced morphologists 
that the reduction in the number of both carpal and meta- 
carpal bones is due to the gradual reduction in size, and 
final disappearance of elements present in the predecessors 
of the horse. Since it is only proposed to devote attention 
to the frequency of occurrence of a carpal bone, which there 
is no reason to doubt is at priesent in process of disappearance, 
it is quite beyond the province of the present short com- 
munication to consider the evidence of fossil remains. It 
will suffice to say that there is abundant proof that the 
trapezium bone {ps mtUtangtUum majtis, os carpaie primum) 
was present in the carpus of the extinct animals from which 
the modem horse has descended. Further, it is a constant 
component of the carpus of present-day allied genera of the 
horse. 

In the horse, as we now know it, the trapezium is not 
infrequently entirely absent. That this has been recognised 
for a considerable time is shown by an examination of the 
older text-books dealing with the anatomy of the horse. 
For example, Percivall (2), writing in 1858, states (p. 52) 
that ^' it (the carpus) is composed of seven small bones : in 
some instances an eighth has been found." 

Modem writers are naturally more precise in their state- 
ments, as may be gathered from the following quotations 

^ Both Arloing and Ohaaveau have changed their opinions^ in accordance 
with facts unknown at the time of the appearance of their earlier pablications. 



12 Proceedvnffs of the Boyal Physical Society. 

taken from representatiye Freneh, German, and English 
anatomists. 

Chanvean and Arloing (3) state (p. 133) that " beanconp 
d'anatomistes ne d^crivent que sept os dans le carpe da 
Cheval: quatre k la rang^ snp^rieure, trois k la rang^ 
inf^rieure. Mais il n'est pas rare de voir an os pisiforme 
accol^ k la face interne da trap^zolde, ce qni parte le nombre 
des OS da carpe k bait." In another place they give rather 
more detail " Le qnatriime oa trapeze, qaand il existe, se 
pr^nte avec la forme et le volame d'un pois. II est artical^ 
avec le face post^rieure da trap^zoMe." 





EUenberger and Baum say : " Das Os carpale primum {Os 
mvltangvlvm majvs) ist ein zuweilen fehlender, kleiner, 
randlicher, angefahr erbsengrosser Knochen, welcher fast 
ganz vom radialen Seitenband umschlossen wird and meist 
eine kleine, mit C,, seltener eine zweite, mit dem medialen 
Qriffelbein artikalirende Oelenkflache besitzt" 

In a still more recent German publication (Martin, 6) we 
read (p. 190) that the ^'Os carpale primum ist ein kleiner, 
etwa erbsengrosser, sehr haufig fehlender Knochen, welcher 
im medialen Seitenbande des Fusswurzelgelenkes und am 
Carpale, gelagert ist. Fur letzteren Knochen besitzt er eine 
kleine G^lenkflache, zuweilen auch eine solche flir das 
Metacarpale,/' 

M'Fadyean (6), as the representative of British writers, 
states : '' The bone, which is only exceptionally present, is the 
trapezium — the innermost bone of the lower row" (p. 115). 
" The tiapezium. When present this bone is of small dimen- 
sions, and articulated with the back of the trapezoid. It 
is rounded in form, and occasionally double the size of a 
common pea, though generally it is much smaller" (p. 117). 
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From the above extracts it is seen that the trapezium 
is held to be inconstant in its occnrrence, about the size 
of a pea when it is present, and of variable articulation. 
Though these general facts are to be gathered from the text- 
books, I am not aware that any more precise statements are 
to be found in any publication. Seeing that the trapezium 
is the bone of the carpus which has been most materially 
affected by the process of reduction in number of the digits, 
it appeared to the present writer that it would be well to 
make some more detailed observations on its frequency of 
occurrence, its size, and its articulation. To this end the 
carpuses of twenty-nine horses were prepared in such a way 
that there was no possibility of the trapezium being over-" 
looked if present. 

It was found difficult to estimate the size of the bones by 
the eye ; and measurements by means of calipers did not seem 
to afford any very precise information, because of the great 
diversity in the stature of the animals from which the boned 
were obtained. It was concluded that the best means of 
denoting the size of the trapezium would be by computing 
an index for each bone, taking the trapezoid from the 
same carpus as being 100. The bones being irregular in 
form, it was decided to abandon the use of calipers, and to 
estimate the cubic capacity of each bone instead. This was 
done by noting the amount of water displaced. In order to 
guard against any error produced by absorption during the 
process of estimation, each bone was soaked in water fot 
some time,; then the adhering water was removed irom the 
surface with a cloth, after which the estimation was made. 

After the cubic capacity (size) of the trapezoid and trap-| 
ezium had been ascertained, an index was computed according 
to the following formula : — i 

, Size of trapezium x 100 j 

Size of trapezoid | 

The following table, in which the size of the bones is giveni 
in cubic centimetres, contains the results of the examination 
of twenty-nine animals. Certain specimens, where only one( 
carpus could be obtained, are omitted. 
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Table I. 



6.- 



8.1 
9.. 



11. 



12. 



18. 

15 \ 



17. 
18. 



19. 



21. 



22. 

28. 

24.' 

26. 

26. 

27.- 

28. 

29.^ 



SiMOf 

Trapesold. 

5 
6 
4 
4 



7 

6 

4 

8-8 

9-2 

9 



6 
6-2 



Trapexhim. 



4-8 
10-2 



10*8 
11 



12 
18 
9-5 



8-8 



Sise. 

•1 
•8 
••2 
•8 



Articulation. 



•6 
8 
•2 
12 
•6 
•7 



No 
No 
No 
No 



No 
No 
No 



1-4 
1-3 



1 

1-4 
•5 



No 
No 
No 
No 



No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 



No 
No 

No 



No 
No 
No 
No 



No 
No 



None. 

With C, and Mc, 

With C, 

With C, 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium 
' With 0, 
I With C, 

None. 
Trapezium. 
Trapezium. 
Trapezium. 

With 0, and Mc, 

With C, 
! WithC, 
I WithC, 
I WithC, 
1 WithC, 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium. 

None. 

None. 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium. 
I WithC, 
Trapezium. 
I WithC, 
I WithC, 
Trapezium. 
Trapezium. 
I lione. 
Trapezium. 
I With 0, and Mc, 
I With 0, and Mc, 
Trapezium. 
Trapezium. 
Trapezium. 
Trapezium. 

With C, and Mc, 

With C, and Mc, 

With C, 
Trapezium. 
Trapezium. 
I None. 



Index. 
2 

le 

5 

7-5 



714 

6 

6 

5-2« 

6-48 

7-77 



6*66 
4-88 



2-08 

9-62 
8-82 



12-96 
11-81 



8-88 

10-76 

6-26 



1^0 



i^oto.^In No. 6 th« other bones had been loet before the tiie of the trapewld had 1 
MtimatMl. In Na the trapeilum was diseased. 
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If the carpuses are considered in pairs, the table on the 
preceding page may be compressed as follows : — 





Table 


11. 






Tntpuiain. 


No. of 
Animias. 


No. of 
Animals. 


Percent. 


■ 
Percent. 


Absents .... 


U 




48-27 


Present— 










I. Both sides, 


10 




34-48 




2. One ride only . 










(o) Right, . 


4 




18-79 




(6) Left, . . 


1 




8-44 






16 




61-72 


29 


99-99 



From this it is seen that a trapezium is present, either on 
one or both sides of the body, in 52 per cent of animals. 
This number agrees sufiBciently closely with a statement 
made by Martin (6), who says that a trapezium occurs in 
about half the number of carpuses examined. 

If each carpus is taken separately, i.e., without regard to 
the <x)ndition on the other side of the body, it is found that 
a trapezium is present in 43 per cent of cases, as here 
shown: — 

Table III. 



Trapeslum. 


Ko. of 
CarpuseH. 


, No. of 
Carpuseit. 


Per Cent. 


Per Cent 


Absent — .... 




33 




5($-89 


Present— 










(a) Right, . . . 


14 




24 14 




(6) Left, . . . 


11 




18-96 


4310 


26 








68 




99-99 
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It is noteworthy that the breed of horse has, so far as this 
investigation shows, no effect upon the presence or absence 
of the trapezium. 

The statement that the trapezium is about the size of a 
pea, while sufficiently descriptive for ordinary purposes, is 
not to be taken as absolutely accurate. The indices given 
above range from 1*20 to 16; thus showing a very consider- 
able variation in the relative size of the trapezoid and 
trapezium. The 22 trapezia which are mentioned above 
may be placed in four arbitrary groups, according to their 
indices. Fourteen of the 22 are found to be contained in 
the group of boues whose indices range from 5 to 9*99. 
Four have an index below 5 ; three come between 10 and 
14*99 ; and only one ia so large as to have an index of 15 or 
over. The outline drawing (Fig. 1) shows the relative size 
of the trapezium and trapezoid in a carpus in which the 
trapezium was slightly larger than the average. 

When the absolute size of the trapezium is taken into 
account, it is found to vary from 0*1 cc. to 1*4 cc; the 
variation not depending entirely upon the stature of the 
animal, though it does so in the main. In this connection it 
is perhaps worth noting that, where both limbs of the same 
animal contain trapezia, the two bones are most frequently 
q{ nearly equal size. The only exception given in Table I. 
being carpus No. 1, in which the right trapezium (0*1 cc.) is 
much smaller than the left (0*8 cc). 

In regard to the articulation of the trapezium, the 
commonly accepted statement is sufficiently correct. Out 
of the 25 bones, 6 were found to be entirely non-articular, 
i.e., they were completely embedded in ligament. Of the 
remaining 19 bones, only 6 articulated with the trapezoid 
and the second metacarpal bone. About half (13) of the 
trapezia found in the material used for this investigation 
had only one articular surface, viz., for the trapezoid. The 
articular area on the trapezoid for the trapezium varies in 
extent, of course, in conformity with the degree of develop- 
ment of the trapezium. In addition, it also differs in its 
level In some cases it is placed so high as to be continu- 
ous with the articular surface for the scaphoid. In other 
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examples it is at the lowest part of the trapezoid ; this latter 
position occurring, naturally, in those instances where the 
trapezium articulates with the metacarpal bone. Fig. 2 
contains outline sketches of difiTerent trapezia illustrating 
this point. 

At first sight the variation in level of the trapezium 
appears of no moment. But the fact is of some interest 
when taken in conjunction with the circumstance that the 
trapezium in some modern allies of the horse {Tapirus 
indimcs, for example) extends from the scaphoid to the 
metacarpus, thus articulating with three bones — scaphoid, 
trapezoid, and second metacarpal It would have been 
particularly interesting to find a specimen in which the 
trapezium actually articulated with the scaphoid in addition 
to the trapezoid. But, though trapezium and scaphoid 
closely approximated each other in one or two instances, 
no definite articulation could be demonstrated. It is not 
unreasonable to expect that, if a larger number of animals 
be examined, such an articulation may be found. 

Bearing in mind that two bones have been described as 
occurring in the position of the trapezium, great care was 
exercised in order that such a circumstance, if present, 
should not be overlooked. In no instance, however, was 
more than one small bone found. It seemed possible that 
one of the two bones which are mentioned by the older 
writers (Percivall, for instance^) might have been a sesamoid 
developed in connection with one or other of the two 
tendons inserted in the region of the median side of the 
carpus. But no such sesamoid bone was found. It was 
concluded, therefore, that the occurrence of two small bones 
at the inner (median) side of the carpus is rare. 

A minor question suggested itself during these observa- 
tions. Is it possible that the trapezium has disappeared by 
fusion with the trapezoid, rather than by a gradual reduc- 
tion in size terminating in extinction? This mode of loss 
of identity would bring the trapezium into line with the 
OS centrale, which, as is now generally accepted, has 

^ PerdvaU (2), p. 64. (Trapezium) "Not invariably present: in some 
instanoes two are foand.'* 
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blended with the scaphoid. If this were the case, we might 
reasonably expect that the trapezoid would bear some 
evidence of the fusion, in the same way that the scaphoid 
does (as shown by Leboucq, 7). No such evidence could 
be detected. This, in conjunction with the exceedingly 
small size of the trapezium in some animals, leads to the 
conclusion that the trapezium is following in the steps of 
the metacarpal bone, with which it was originally connected. 
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Explanation of Fiocires. 

Fig. 1. Ontline drawing of the inner (medial) side of the horse's carpus. 
Sc. = Scaphoid. Mg. == Magnum. Tzd. = Trapezoid. Tzro. = 
Trapezium. M.II. and M.lll. = Second and Third Metacarpal 
bones. 
The trapezium in the carpus from which this drawing was made is 
slightly larger than the average. 

Fig. 2. Outlines of four trapezoids. 1 is from a carpus in which there was 
no trapezium. 2, 8, and 4 illustrate the different levela at which 
the articular surfoce for the trapezium may occur. «= surface for 
scaphoid. t= surface for trapezium. In 4 the surfaces for 
scaphoid and trapezium are continuous. 
Both figures were made from photographs of the actual bones. 
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III. Scotia Collections. — Note on the Oonostyles of two 
Antarctic Siphonophora. By Professor J. Arthur 
Thobison, ma. [Plate L] 

(Received 14th November; read 28ch November 1904.) 

Mr W. S. Bruce has been good enough to entrust to me 
three interesting and somewhat puzzling specimens collected 
by the Scottish Antarctic Expedition off the South Orkneys. 
They seem to be the separated gonostyles of some large 
Siphonophore colony, and as such they certainly deserve to 
be recorded, since we have very little knowledge of Siphono- 
phora from the far south. In the report on the *' Southern 
Cross" collections, Mr E. T. Browne mentions the necto- 
calyces of a Diphyid, and a specimen of an Agalmid 
(Saiistemma), about 6 to 10 inches long ; in the Antarctic 
Manual, Mr A. E. Shipley refers to an abyssal Discalid, 
Discanalia pectyllis. 

Specimen A. was obtained in July 1903 in Scotia Bay, 
South Orkneys, on the surface of the water, in a hole which 
had been cut in the ice. The depth of water at that place 
was 20 to 30 fathoms; the temperature 29** F. Specimen B. 
was dredged from among mud and pebbles in December 
1903 in Scotia Bay, South Orkneys; the temperature 31' F. 
Specimen C. was dredged from 9 to 10 fathoms in May 1903 
in Scotia Bay. It is in several respects very different from 
A. and B., and I have therefore referred in the title to two 
Antarctic Siphonophora. Other specimens, which I have 
not seen, were found in summer, floating on the ice-free 
surface of the bay. Specimens B. and G. were allowed to 
die slowly in sea-water, and were then preserved in formol. 
Their general structure is quite clear, but such delicate 
organisms require more elaborate treatment if they are to be 
used for histological analysis. Nevertheless the sections 
that have been made reveal many interesting details. 

Specimen A. measures 4 inches in length by 0*7 inch in 
maximum diameter. It narrows gradually to one end, where 
there is a definite opening at the top of a small conical 
elevation (see Fig. I., 0.). The other end is blunt and blind. 
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There is a large internal cavity, and the internal surface 
is continuously covered with triangular processes (1*6 to 1'8 
mm. in length) projecting into the lumen (Fig. II., T.P.), The 
outer surface is densely covered with elongated, capitate, 
''tentacular bodies" (2 to 3 mm. in length, with a diameter of 
'3 to *35 mm. in the stalk, and *4 to *5 mm. in the head) 
(Fig. II., Cn), The first half-inch of the body shows two 
somewhat bare annular zones, which are perhaps in part 
artificial. Among the capitate "tentacular bodies" in the 
distal half of the specimen, there are numerous spherical or 
flask-shaped structures (Fig. II., Gn.) from 1 to 2 mm. in 
height Some of the spherical structures bear tentacular 
bodies, sometimes 1 mm. in length (Fig. III.). The natural 
colour — a strong orange-red — has disappeared entirely, and 
left a yellowish white. 

I do not know how a specimen of this kind — which does 
not seem to be a viable animal — can be interpreted except 
as the separated gonostyle or sexual palpon of a large 
Siphonophore colony. But it is remarkable that no other 
trace of any Siphonophore was seen in these regions, and 
a colouy whose gonostyles measure 4 (A.), 6 (B.), and 8J (C.) 
inches in length must be a very conspicuous object In 
A. and B. the terminal opening at the narrow end is very 
definite, and not in any way torn or jagged; it probably 
represents the communication between the gonostyle and 
some central cavity of the colony, e.g., the central siphon. 
What I have called *' tentacular bodies " are probably stalked 
cnidospheres. As to the nature of the spherical or flask- 
shaped structures, there can be no doubt that they are 
gonophores. There is distinct evidence of a medusoid bud 
of complex structure, and with reproductive elements. In 
one case a very distinct ovum was seen. It may be suggested 
that the triangular internal processes are absorptive in 
function. 

Specimen B. measures 6 inches in length by 0'8 inch in 
diameter at one end and 0*2 inch at the other. Its shape 
resembles an elongated club, and the proximal end (cor- 
responding to the handle of the club) is almost bare of 
stalked cnidospheres. In other respects it agrees with A. 
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Specimen C. measures 8i inches in length by 0*4 inch 
in diameter, and is slightly narrower at one end. It differs 
from A. and B. in the fact that several — as many as seven — 
gonophores occur on one stalk, which may also bear several 
cnidospheres (Fig. IV.). The stalk bearing the gonophores 
and stalked cnidospheres may be 7 mm. in length, with a 
basal diameter of 0*7 mm. It seems to me likely that G. 
belongs to a different species, but it may be that an unknown 
Siphonophore colony has dimorphic sexual palpons. The 
fact that the specimens were found floating freely, suggests 
that the gonostyles of Siphonophora may sometimes be 
set adrift, and may enjoy a brief period of independent 
viability. 

The specimens have not been particularly studied histo- 
logically, but a few points of interest may be noted. 

(a) The body-wall shows a wrinkled ectoderm of large 
elongated covering cells, among which, on the gonophores 
and stalked cnidospheres, there are numerous very distinct 
elongated oval stinging-cells or cnidoblasts. 

(&) Beneath the ectoderm is a strongly-developed muscular 
layer (Fig. II., if.), about 01 mm. in thickness, often showing 
over a dozen fibrils side by side, and with a curious sugges- 
tion of cross-striation. This muscular layer, in thinned 
form, is continued up the stalks of the gonophores for some 
distance. 

(c) Then follows a very definite transparent middle 
lamella (Fig. II., m,l.), which is continued below the ectoderm 
into the gonophores and stalked cnidospheres, and internally 
along the triangular processes. A piece of it, isolated 
without breakage, appeared to have a fibrillar structure. 
The apparent striation of the muscular layer seems to be 
due to an outward extension of processes from the middle 
lamella, between which the fibrils are interwoven. 

{d) The endoderm consists of very large vacuolated cells. 
Some of those next the middle lamella appear to have 
muscular roots. 

(e) The internal isosceles-triangular processes usually narrow 
into one layer of cells on each side of an inward continuation 
of the middle lamella. In other cases the triangular pro- 
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cesses are broader, as if two adjacent filaments had jained 

and had enclosed a cavity ; in some of these there were two 
proloDgations from the middle lamella (Fig. IL, T.p^.). Some 
of the large clear cells of the triangular processes look a^^ 
if they were amoeboid. Various iuclusions were seen in the 
(eudodt^rm) cells of the triangular filaments, some doubtless-— 
food^particles, others perhaps symbiotic Algie. ^ 

(/) In some cases a narrow canal was seen entering the 
base of the gonophoro- This crosses the body-wall, and 
communicates with the central cavity of the gonostyie 
between two adjacent triangular filaments (Fig. IL, C). Thus 
the cavity of the gonophore commnnicates freely with the 
cavity of the gonostyie. 

If the interpretation given be correct, that these specimens 
are the separated gouostyles of a Siphonophore colony.or of two 
closely-related Siphonophore colonies, the question of further 
classiticatiou arises. But this is hardly answerable- I have 
not been able to find any description of a gonostyie winch 
agrees with what I have observed All that one can ventui^ 
to say is that the complete animal is a Siphonophore of 
large size, with niout bless gonostyles bearing fixed gone 
phorea. 



IV. Nbte on Li max tenellus (MulL)^ with Exhihitwn of Zivifi 
£imifipl€sJrom the ''Forth'' Arm. By William Evans 

F.iiab:, 

(Eaad 24th October 1904,) 

The three examples of Limax tenellm now exhibited were, 
along with several others^ (bund by me in The Forest, 
Clackmanuanshire, on 3rd September 1904, and have since 
been kept in a box filled with damp moss and pieces of fir 
bark* For food, they have been given various kinds of 
woodland fungi (Rumula and other Agarics, and Boieim)* 

This pretty little slug has a rather interesting history •! 
Though apparently described by Miiller so long ago as 1774 
and certaiuly by Nilsson in 1822, it remained littlo knownl 
even on the Contineut till within comparatively recent ye 
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In Britain it was first recorded by Joshua Alder in 1848, in . 
his "Catalogue of the Mollusca of Northumberland and 
Durham," a specimen having been received by him from 
a wood at AUansford, on the Derwent, in the latter county 
{Trans. Tyn^eside NcU, Field Clvi, vol. I p. 125). This record 
was repeated by Forbes and Hanley in their "History of 
British Mollusca," published in 1853, and a figure of the 
species given from a coloured drawing, by Alder, of the 
Allansford specimen. Jeffreys, in the first volume of his 
" British Conchology," published in 1862, seemed to doubt 
the validity of the species (vol. i. p. 139), but in the 
Appendix to his work, published in 1869, he inserted a 
description of it, and recorded its occurrence at North 
Mavine in Shetland (vol. v. p. 156). In 1878 and 1888 
there were records from the south-west of Scotland and 
Yorkshire respectively, but not much weight was attached 
to these (c/. Roebuck's paper in Annals Scot. Nat. Hist, 
October 1904), and gradually the name of Limax tendlus 
was dropped out of the British list. It was reintroduced, 
however, in September 1903, in the part of Mr J. W. Taylor's 
splendid '' Monograph of the Land and Freshwater Mollusca 
of the British Isles " then issued, but solely on the strength 
of the old records. " This little species," it is there remarked, 
" is comparatively seldom observed, owing to the prevailing 
ignorance of its habits of life, and it is to be hoped that the 
claims of this species to rank as a British species will be 
firmly established, now that attention is drawn to these 
peculiarities." Its predilection in Germany for pine-clad 
heaths and pine forests in general, where it feeds on Boleti 
and other fungi during the autumn, is then commented on. 

On reading the above-mentioned account of its habits, 
I made a note of the localities in the *' Forth" area most 
likely to hold the species, and had tried some of them for 
it without success, when, on 3rd ult., I received word from 
Mr W. D. Roebuck, F.L.S., Leeds, that he had got undoubted 
Limax tendlus from Mr Robert Godfrey, of Edinburgh, by 
whom they were collected in the pine forest of Rothie- 
murchus, Inverness-shire, in the end of August All credit 
is due to Mr Godfrey for his discovery, which has been 
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recorded by Mr Boebuck in his paper referred to above. 
When Mr Boebuck's letter reached me, I was about to start 
for a natural history ramble in Clackmannanshire, where 
some of the woods I had made a note of are situated, and 
the afternoon of that day (3rd September) found me at a 
particular spot I had in view in the extensive pine woods 
known as Clackmannan Forest. Here I soon had the good 
fortune to discover what I was in search of. On the under- 
side of almost the first rotten branch lifted was a small 
yellowish Lvnuxx, which there could be little doubt was the 
long-looked for Z. tenellus, A couple of hours close searching 
yielded nine in all One was on a red-topped fungus, 
Bussula emetica, but most of them were under chips of wood 
and pieces of bark lying on the ground beneath the fir trees. 
The largest specimen measured 37 mm. when crawling at 
full stretch ; 25 mm. was about their average length. Three 
of them have been shown to Mr Roebuck, and he has con- 
firmed my identification. They all belong to the waxy- 
yellow variety to which Held gave the name cereus, and 
which is apparently the type of the species. A piece of 
white paper drawn across the body of one was stained pale 
gamboge- yellow by the mucus. A colourless slime was 
given off by the foot-sole. The only other slugs met with 
in the wood were about an equal number of Avion aubfuacus, 
and one A. minimus. 

Limax tenellus will doubtless be found in the course of 
time in other localities within the " Forth " area, but I do 
not think it can be common in the district. At any rate, 
since finding it in Clackmannan Forest, I have looked for 
it without success in a number of likely woods in the 
Lothians, Stirling, Fife, and Kinross. In the meantime, 
Mr Boebuck has received it from near Aberdeen, near 
Dunkeld, and Epping Forest, thus proving it to have a 
very wide range in Britain. 
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V. Scotia Collections. — On the Tentacles of an Antarctic 
Siphonophore. By John Binnie, D.Sc, University of 
Abei-deen. [Plate II.] 

(Received 12th December 1904; read 19th December 1904.) 

Amongst some material kindly entrusted to me by Mr 
W. S. Brace for examination, there occurred a number of 
long vermiform structures, which, on a preliminary examina- 
tion, appeared both from external characters and consistency 
suggestive of a Polyzoon of the group Gtenostomata. A 
closer investigation, however, has revealed the fact that 
these bodies are the separated tentacles of an unknown 
Siphonophore. They present one or two features of interest, 
which, considering the limited number of forms belonging 
to the group which are known from Antarctic regions, I 
have thought worth recording. 

Professor J. Arthur Thomson has quite recently ,i from 
material of the same collection, described the detached 
gonostyles of a Siphonophore. He agrees with me in 
thinking that they must be referred to a different type 
from that to which these tentacles belong. The localities 
and dates of capture are different, the sizes of the two organs 
represented are disproportionate, and, in particular, such 
histological characters as could be compared, particularly 
the cnidoblasts, show distinctive features. 

The tentacles were taken in the drifting net (1 to 100 
fathoms) on 5th March 1904, in 72° 31' S. lat., 19° 00' W. 
long. The surface temperature was 29*-2 F. 

In all there are thirteen parts, nearly every one of which 
is obviously incomplete. The longest piece measures 4 feet 
3 inches in length, the others range from 2 feet to 3*3 inches. 
They are circular in section, are thicker at the attached end 
than at the free, to which they taper very gradually (PI. II. 
Fig. 1). The extreme diameter measurements of all the 
pieces are 7 mm. and 1^ mm. respectively. The surface is 
of a pale brown colour, and is covered by very minute, 
approximately oval or circular, elevations closely set 

^ Proceedings of this Society, 28th November 1904. 
VOL. XVI. D 



26 Proceedings of the Royal Physical Society, 

together (PI. 11. Fig. 2). Over all there is a wrinkled 
appearance, with here and there a ring-like constriction 
(PI. IL Figs. 1 and 2, a). These latter have no definite 
distribution upon the tentacles, and appear, together vdth 
the wrinklings, to be incidental to the state of contraction of 
the organ. The consistency is gelatinous but firm, and the 
tentacles are not readily broken. They bear no tentillte or 
specialised " nrticating organs." Since the state of preserva- 
tion is not particularly good, they were probably detached 
from the parent organism some time before captura This 
is all the more probable, as they appear to be the only parts 
of it which were found, and, judging by the great length of 
the tentacles, a single colony is likely to be of considerable 
siza 

Serial sections, both transverse and longitudinal, were 
made, and these, though useful in illustrating the general 
structure, have not been satisfactory as regards histological 
detail. A reference to the figures, however, will show that 
one or two points of interest have been made out. Plate II. 
Fig. 3 is a transverse section. There is a marked general 
resemblance between its appearance and that of a typical 
stolon. The epidermis 6, covering the minute elevations 
already referred to, consists of masses of small rounded cells, 
doubtless in part sensory, intermingled with which are 
numerous stinging cells. These are the best preserved of all 
the elements ; they are of large size, their long axis measur- 
ing 25 fi. The coiled lasso is particularly well seen (see 
PL II. Fig. 5). These cells were seen to be grouped in 
'' batteries " upon the papillae. Passing inwards from the 
external layer, the ectodermal longitudinal muscle cells form 
a series of radially directed bands. These bands are double, 
and at their inner ends are widened out so as to form longi- 
tudinal canals (c) of some size, and more or less folded. On 
the walls facing the cavity of these canals are cells similar to 
those of the outer layer (except cnidoblasts). From this it 
appears not unlikely that the canals are formed by a folding 
of the outer wall, from which they are shut in by the 
apposition of the outer parts of the original folds. Plate II. 
Fig. 4 is a longitudinal section through the region of these 
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canals. The mesoglea, which is indicated (d) in both 
sections, fills most of the space, while centrally there is a 
large endodermal canal (e). 

The noteworthy features of possible diagnostic value are — 

(1) The large size of the tentacles, indicating an organism 

of some bulk ; 

(2) The absence of tentillse and of localised stinging 

" organs " (houtons urticants) ; 

(3) The specially well-developed ectodermal longitudinal 

muscular canals, and a large endodermal canal. 

Although these data are barely sufficient for positive 
identification, the characters point to the family Apoleminae, 
of which the genus Apoleniia, a Mediterranean form which 
reaches a size of 2 to 3 metres, and whose tentacles are 
without tentillffi, appears to be near the form at present 
described. 



VI. Further Additions to the List of Spiders from the 
Edinburgh District, (Third Supplement.) By Prof. 
G. H. Carpenter, B.Sc, M.RI.A., and William Evans, 
F.RS.E. 

(Read 19th December 1904.) 

Our last communication to the Society on this subject 
was made in 1899, and is contained in the Proceedings for 
that year (VoL XIV. pp. 168-181). Since then, Evans, 
though not working specially at the Spiders, has continued 
to some extent his search for additional species and fresh 
records in various parts of the district, with the result that 
we are now able to add fourteen species,* some of them of 
very considerable interest, to our former lists. Up to the 
middle of 1899, the number of species recorded for the 
district was 191, from which, however, one has to be de- 
ducted as explained farther on, leaving a total of 190 to that 
date. The 14 species now recorded brings the number up 
to 204; but one of them, namely, Hasarius adansonii, it has 

^ A probable fifteenth — Drassua sylvestrUt Bl. T, imm. S — is held over till 
the donbt can be removed by the capture of an adult specimen. 
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to be said, is an "alien" not likely to be found outside 
hot-houses and conservatories. If to the above number be 
added those species included in our "Upper Forth" list 
{Ann. Scot. Nat. Hist., 1897), which are not in the '•Edin- 
burgh" lists, and two or three taken by the late James 
Hardy in the neighbourhood of Cockbumspath, it will be 
found that the recorded Spider-fauna of the "Forth" area 
comprises 220 species or thereby. Doubtless, a good many 
more still remain to be discovered. 

Of the species here recorded, several^ are not only 
additions to the local list but to the Scottish list as well, 
thus greatly extending their known range in Britain ; while 
some have been met with but a few times anywhere in these 
islands. Nor are the present additions by any means 
confined to the small, inconspicuous species (what- may be 
called the micro-araneida), seeing they include such fine 
species as Chiracanthium camifex, Philodronius rufus, Mela 
menardi, and Pisaura mirahUis. 

In our original paper and first and second supplements, 
we recorded Diplocephaitis {Plcesiocrcems) alpinus (Cb.) from 
a number of localities.^ Since then the dififerences between 
this form and the closely allied D. latifrons (Cb.) have been 
more fully investigated by Mr Cambridge (cf. Proc. Dorset 
Nat. Hist. Field Club, vol. xxiii., 1902, pp. 23-4), and a 
re-examination of the specimens we preserved shows that 
they belong to the latter form, and not to D. alpinus, which 
must therefore be struck off our list. D, latifrons was 
included in our 1899 supplement. 

As r^ards species already on the list, fresh localities for 
many of the less common ones have been noted. Some of 
the more interesting of these records are given in a separate 
list at the end of this paper. 

We desire again to tender our best thanks to the Rev. 0. 
P. Cambridge, F.R.S., from whom we have received, as 
heretofore, invaluable assistance in the determination of a 
number of our specimens. 

^ These appear to be LeplypharUes pinicola, LopKomma herbigradum, and 
PhUodromus rufus. 

« Proc Roy. Phy. Soc., Vol. XII. pp. 578-4 ; Vol. XIII. p. 814 ; Vol. 
XIV. p. 177. 
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LIST OF ADDITIONAL SPECIES. 

Order ARANEIDEA. 

Prosthesima petiverii (Scop). 

Drasaus cUer^ Bl. Spid. Ot. Brit, and Irel. 
Prosthesima subUrrarua (Koch). 

A number of adult $ s and $ s of this velvety black 
Drassid were found under stones on the south side of 
Blackford Hill, Edinburgh, on 14th July 1900. They were 
very quick in their movements and difficult to capture 
among the close-set stones and grass. In Scotland, this 
species has been recorded from Berwickshire and Castle 
Douglas (Cambr., Entomologist, 1877, p. 158). 

Ohiracanthiiim carnifex (Fabr.). 

Clubiona erraHea, Bl. Spid. Ot Brit, and Irel. 

On 13th July 1901, half a dozen females of this rather 
handsome, greenish spider were found, along with their eggs, 
in their characteristic white cocoons on heath at Clackmannan 
Forest Though common in the Highlands of Scotland, the 
species appears to be rare in this district, and we are glad 
to be able to add it to our list. 

Leptyphantes pinicola, Sim. 

Among some spiders from this district, which we sent to 
the Rev. 0. P. Cambridge in October 1895, he has recently 
identified an adult male of this species, as recorded by him 
in a paper ''On New and fiare British Spiders," published in 
the Proc. Dorset Nat. Hist. Field Clui, voL xxiv. (1903) 
p. 152. The specimen was obtained in the vicinity of 
Edinburgh,~^ither on or close to the Pentland Hills, — in 
the autumn of 1895. 

Leptyphantes tenebricola (Wid.). 

Two specimens, ad. $ and $, of the true Idnyphia 
tenebricola of Wider, were captured in Pomathom Dean, 
Penicuik, Midlothian, on 1st December 1901. They were 
submitted to Mr Cambridge (cf. Proc. Dorset Nat. Hist. 
Field Club, vol. xxiii., 1902, p. 20). 
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Lophomma herbigradnm (BL). 

Neriene herbigrcuiay Bl. Spid. Ot. Brit, and Irel., and Cambr. Spid. Don. 

An adult $ of L. herbigradum was taken at Bavelaw 
Moss, near Balemo, on 16th May 1900. We are indebted 
to Mr Cambridge for its identification. This appears to be 
the first record for Scotland. 

Diplocephalas picinos (BL). 

Walckena^ra pidna^ Bl. Spid. Gt. Brit, and Irel., and Cambr. Spid. Don. 

On 22nd October 1901, an ad. $ and two $s of this 
very small spider were found among withered leaves at the 
edge of a wood near Giflford, East Lothian. The late Morris 
Young took this species near Paisley many years ago^the 
only previous Scottish record we know of. 

Pocadicnemis pnmila (Bl). 

Walcken&era pumila^ Bl. Spid. Ot. Brit, and Irel., and Cambr. Spid. Dora. 

This has been taken on two occasions, namely, — near 
Qorebridge, 8th May 1900, two ad. ^s and one $ among 
grass on a sunny bank; and on Bavelaw Moss, 16th May 
1900, an ad. ^ obtained by sweeping heather. Has been 
recorded from Berwickshire and Renfrewshire. 

Onephalocotes obscnms (BL). 

fFalekendera obtusa^ Bl. Spid. Gt. Brit, and Irel., and Cambr. Spid. Don. 

An ad. $ of this rare species was got under a board at 
Fairmilehead, near Edinburgh, on 2nd March 1900. It 
has been recorded from near Paisley by the late Morris 
Young (Ann, Scot Nat. Hist., 1894, p. 185). 

Tapinocyba pallens (Cb.). 

JSrigone palUns, Cambr. Proo. Zool. Soo. Lend., 1872, p. 753. 

Two ad. ^s of this interesting form were found under 
moss at the foot of a fir tree in Koslin Glen, Midlothian, 
on 22nd December 1900: identification confirmed by Mr 
Cambridge. The species was first taken in the British 
Isles by Evans, near Lanark, in December 1899 and October 
1900, and it has recently been found in Lancashire 
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(Cambr., Proc. Dorset Not. Hist. Field Club, vol. xxi., 1900, 
p. 23, and vol. xxiv. p. 159; and Evans, Handb, Nat. Hist 
Clyde, 1901, p. 324), 

Meta menardi (Latr.). 

Epeira fuaca, Bl. Spid. Gt. Brit, and Irel. 

On 6th June 1902, two ad. $8 of this large cave- 
frequenting species were procured from crevices in the 
roof of the underground passage, known as Bruce's Cave, 
beneath Hawthomden House, Midlothian (Evans, Ann. Scot 
Nat. Hist., 1902, p. 186). Elsewhere in Scotland, it has 
been found near Berwick, Aberdeen, Trossachs, Loch Ard, 
and several places in the Clyde area. It is an interesting 
addition to our local list. 

XyBticns kochii, Thor. 

XyaticuM viatieus, Cambr. Spid. Dors. 

An ad. $ , which Mr Cambridge refers to this form, was 
found among some spiders kindly collected for us by 
Mr James Baxter in the neighbourhood of Peebles in 
August 1899. Has been taken near Aberdeen by Professor 
TnuL 

PhilodromuB rnfiis, Walck. 

PhilodromuB elarkii, Bl. Spid. Ot. Brit and Irel., and Cambr. Spid. Don. 

An ad. f of this rare spider was taken at Morningside, 
Edinburgh, on 11th March 1904. [I captured it in my 
house : it was running on the sleeve of my coat, but how it 
came there I cannot say. Possibly it was brought into 
the house on flowers from a shop or garden. — W. E.] There 
are only three previous records of the occurrence of the 
species in Britain — all in England. Abroad it is known 
from France and Spain (Simon), and Hungary (Eulczynski). 

Pisaara mirabiliB (Clk.). 

Dolomedes mirabUis, Bl. Spid. Ot. Brit, and Irel. 
Ocyale mirabilii, Cambr. Spid. Dort. 

On 13th July 1901, five of the large bell-shaped webs or 
cocoon-shelters of this fine spider, containing many young, 
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were found on tall heath in a "moss" near Forest Mill, 
Clackmannanshire. One brood of young was brought home 
and placed in a fern-case, where some of them lived till they 
were a fair size. This, one of the largest of British spiders, 
is common on heaths in the Highland districts of Scotland, 
but it is evidently very local in this neighbourhood, and 
we have pleasure in adding it to our list 

[Hasarios adansonii (Sav.).] 

A ^ of this interesting Salticid was obtained from one of 
the hot-houses at the Royal Botanic Garden, Edinburgh, in 
December 1904. [It was found on an orchid by my son, 
W. Edgar Evans. — W. E] In this country this South 
European species probably lives only in green-houses, whence 
it has frequently been recorded, though only once before from 
Scotland, namely from plant-houses at Paisley in 1893 
(Morris Young). 



APPENDIX. 



ADDITIONAL LOCALITIES FOE SPIDERS ALREADY 
ON THE EDINBURGH LIST. 

By William Evans. 

I take this opportunity of placing on record the following 
further localities in which I have recently met with some of 
the rarer and less known spiders (Araneidea) recorded from 
the Edinburgh district in previous papers by Professor 
Carpenter and myself. As regards Phalangidea, the only 
recent note worth mentioning is that three specimens of 
Nemastoma chrysomelas (Herm.) were obtained on the Bonny- 
toun Hills, Linglithgowshire, in August 1901. For further 
records of Chernetidea in the district, see my notes in Ann. 
Scot. Nat, Hist, 1901, pp. 53 and 241, and 1903, pp. 120 
and 249. 

Dysdera crocota, C. L. K. — Dunbar, ad. $ under stone, 
May, and ad. $ and $ , 23rd June 1900 ; Bo'ness, in cellar, 
ad. i , July 1902 (from Mr R. Godfrey). The discovery of 
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ad. ^ s places the identification beyond doubt (see remarks 
in previous papers). 

Drassus cuprevs, Bl. — Ad. $ , Balemo, May 1900. Identi- 
fication confirmed by Mr Cambridge. No doubt this is the 
common Drassus here. 

Prasthesima decta (C. L. K.). — Links at east end of Largo 
Bay, 3 ^ s and 2 $ s, 26th May 1900. The spot is about 
half a mile east of where the single example was got in 
June 1897. 

Th,eridion pattens, Bl. — Two ad. $ 8, Clackmannan Forest, 
May 1900 ; two. Castle Campbell, Dollar, July 1901. 

Linyphia hortensis, Sund. — ^Ad. $, Craigmillar Quarry 
near Edinburgh, 29th May 1901. 

PorrJumma micropkthalmvm (Cb.). — Bavelaw Wood, near 
Balemo, ad. $ under bark on decayed fir log, 9th December 
1899 (submitted to 0. P. C). 

Tmeticus aJmarmis (BL). — Abbey Craig, near Stirling, ad 
? , October 1901. 

Tfneticus reprdbus (Cb.). — Dalmeny beach, Linlithgowshire, 
ad. ^ and several % s, 23rd March 1901. 

SitUvla diliUa (Cb.). — ^Ad. $, among leaves in wood. 
Port Seton, November 1900; ad. ^, and several $s, in 
Moss, Pomathorn Dean, Penicuik, December 1900. 

DiplocepJudvs cristatus (Bl.). — Abbey Craig, ad. $ and 
? , October 1901. 

DiplocephcUtts beekii (Cb.). — Ad. $ , in moss, Roslin Glen, 
22nd December 1900. Identification verified by Mr Cam- 
bridge. 

Diplocephalus fuscipes (BL). — Two small $ spiders from 
Pomathorn Dean, December 1900, were referred by Mr 
Cambridge to his Tmeticus neglectus, which he now regards 
as the female of D. fuscipes {Proc, Dorset Nat. Hist, Field 
Clvi, vol. xxiv., 1903, pp. 155). 

Arceoncus humilis (Bl.). — Ad. $ and $ , Hope Terrace, 
Edinburgh, August 1899; several ^s and f s, Levenhall, 
Musselburgh, July 1900. 

Minyriolus pusUlus (Wid.). — Pomathorn Dean, a score of 
ad. ^ s and $ s, among moss, etc., under a fir tree, 1st 
December 1900. 
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Walckendera nvdipalpis (Westr.). — Ad. $ and ? , Swan- 
ston, March 1900 ; ad. ^ , Glencorse Woods, March 1901. 

ComictUaria cuspidata (Bl.). — Ad. $ and $ in moss off 
wall, Glencorse, November 1899 ; ad. ^ , Threipmuir, Feb- 
ruary 1903. 

Epeira cticurbitina (Clk.). — Ad. $ off fir, Clackmannan 
Forest, July 1903. 

Epeira trigiUtala (Fabr.) = JF. agalena, Wlk. — The Forest, 
Clackmannan, three, off firs, July 1901 ; near Gifford, several 
$ s, June 1904 ; var. youngii, Cb., ? off spruce, Tynehead, 
August 1901 (named by Mr Cambridge). 

Epeira wnibratica (Clk.). — Ford, near Dalkeith, an ad. $ 
under bark on dead ash, May 1903. 

Epeira quadrata (Clk.). — Kelphope, Lammermuirs, several 
$s on heather, October 1902. 

TarenttUa {Trochosa) andrenivora (Wlk.). — North Queens- 
ferry, ad. $ , June 1900 ; bank of stream, near Saltoun, 
East Lothian, ? , August 1902. 

Lycosa lugvhrisy Wlk. — North bank of Esk above Polton, 
ad. $ , 29th May 1902. 

Lycosa morUicola (C. L K.). — Ad. $ s and ? s common on 
links east of Largo, May 1900. Identification confirmed by 
Mr Cambridge. 

Neon retictUatus (BL). — Abbey Craig, near Stirling, a few 
specimens, October 1901 ; Kelphope, Lammermuirs, a good 
many, October 1902. 
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VII. Scotia Collections, — On Decalopoda australis, Eights — 
an old Pycnogonid rediscovered. By T. V. Hodgson, 
Biologist to the National Antarctic Expedition. [Plates 
III. and IV.] 

(Receiyed 17th January 1905 ; read 28rd January 1905.) 

Among the Pycnogonids collected in M'Murdo Bay by 
the "Discovery" were several individuals having a pair of 
ambulatory appendages more than those hitherto allotted 
to the group. It was thought that this find was of sufficient 
interest to justify its immediate publication to the zoological 
world, so a description of this exceptional species was 
accordingly sent to the Annals and Magazine of Natural 
History for last December. Having heard that Mr W. S. 
Bruce, of the Scottish National Antarctic Expedition, had also 
secured a Pycnogonid with five pair of legs, I, somewhat 
rashly perhaps, hazarded the suggestion that it might prove 
to be the same species, — a wide distribution of South Polar 
species is suspected, and to a considerable extent realised. 
Soon after the publication of that paper, Mr W. S. Bruce very 
kindly handed me his collection of Pycnogonids for descrip- 
tion. I received them on 9th December, and at once per- 
ceived that his species was a far finer and more interesting 
one than that taken by the " Discovery," and therefore its 
examination was undertaken forthwith. At the same time 
a single specimen of a Pentanymphon was found among 
a large number of an, as yet, undetermined species of 
Nymfhon from Station 325 Scotia Bay, South Orkneys. 
Notwithstanding certain difierences, I am not at present 
prepared to regard this individual as specifically distinct 
from P. antarcticum. The body is more robust than the 
average specimens from M'Murdo Bay, and the walking legs 
shorter. The proportions of the various joints is apparently 
the same as in the type species, the tarsus and propos 
being, however, sub-equal in length. These two joints vary 
in size on the different appendages of the specimen, one of 
which is smaller than the rest. The denticulate spines of 
the ovigerous legs present some probable differences from 
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the type, but are so much worn as to be utterly useless as 
a specific character. When examined under a compound 
lens, the body appears to be minutely scabrous; but this 
is true of the M'Murdo Bay specimens, though in a less 
pronounced and varying degree. 

While at the Natural History Museum in London, my 
friend Dr W. T. Caiman drew my attention to a communi- 
cation by James Eights, M.D., to the Boston Journal of 
Naiural History, voL i., 1837, concerning a certain DeccUopoda 
australis. On looking up the paper, I at once recognised 
the species as identical with that taken by the Scottish 
Expedition. Eights' description, generic and specific, is 
here republished verbatim, and my own, which is taken 
from the recently-captured specimens from the South 
Orkneys, follows and is at greater length. 

"Gknus Decalopoda. 

" Thorax, Elliptical, composed of five segments, separated 
from each other by slightly impressed articulations ; anterior 
one produced into a head-like process. Contracted behind, 
and having on its superior surface a sub-conic tubercle with 
two eyes placed on each side ; segments terminated at each 
extremity by a tubular joint, to which are attached ten 
perfect legs. Rostnvm longer than the thorax, tubular, 
clavate, arcuated downward, with a triangular aperture at 
its apex ; inserted into the anterior portion of the head-like 
process below. Gheliceroo rather longer than the rostrum, 
inserted on each side of its base, above, bi-articulate, and 
terminated by a forceps composed of a finger and thumb, 
much curved, and meeting only a short distance along their 
tips, the superior finger alone movable. Palpi setaceous, 
ten-jointed, longer than the rostrum, inserted beneath the 
chelicerse. Egg-bearing organs attached to a process at the 
base of the palpi, ten-jointed, with a terminal incurved 
nail Legs cylindrical, composed of a three-jointed coxa, 
one-jointed femur, and a two-jointed tibia and tarsus, the 
latter terminated by a simple, slightly curved claw. Ahdo- 
mm t attached to the posterior segment of the thorax by a 
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movable articulation, small, sub-clavate, and perforated at 
its extremity by an anal incision. 

"D. aostraliB. 

"Entire animal of a bright scarlet; disc of the thorax 
convex, beneath slightly so ; on the superior surface of the 
tubular joints, near the margin, are situated about four very 
small rigid spines; basal joint of the chelicerse elongated. 
Palpi with the third and fifth joints elongate, the former of 
greater length than the latter. Egg-hearing organs with 
the three first joints small and sub-equal, fourth and sixth 
elongate, the remainder nearly equal; the four terminal 
joints are prehensile, and have their inner margins dentated, 
the teeth arranged in about four longitudinal rows. Legs 
long and nearly equal, posterior pair rather smaller ; joints 
of the coxse short and sub-equal. Thighs about twice the 
length of the coxsb, furnished with small spines at their 
superior extremity. The first joint of the tibia equal in 
length to the thigh, the other rather longer. Tarsi as long 
as the thigh ; the last joint of the tibia and those of the 
tarsi, each armed at their extremities beneath, with four 
rigid spines. Eyes very small. Teguments pergamineous. 
HaUtat Sea in the vicinity of the New South Shetland 
Islands." 

I have summarised the foregoing characters as follows, 
without, it is hoped, losing any of the essential points. 
The setaceous character of the palps is the only feature in 
which the South Orkney specimens do not agree with those 
of the South Shetlands. 

Genus Decalopoda, Eights. 

Body, including lateral processes, elliptical, smooth, not 
always distinctly segmented, with five pair of ambul- 
atory appendages ; cephalic portion wide, with a 
constricted neck. 

Proboscis — ^longer than the body, clavate, bent downwards. 

Abdomen — Long, slender, sub-clavate. 

Mandibles — Three-jointed, chelate, well developed. 

Palps — ^Ten-jointed. 
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Ovigerous legs — Ten -jointed, terminating in a claw, the 
last four joints with several rows of non-denticulate 
spines. 

Decalopoda aastraliB, Eights. 
Body with a group of three or four very small, rigid spines 

upon the dorsal surface of the lateral processes. 
Proboscis — Minute spines irregularly distributed over 

dorsal surface. 
Mandibles — Base of chelae very short, fingers much curved 

and devoid of teeth. 
Palps — The third joint is considerably the longest ; the 
three terminal joints are sub-equal and shorter than 
the seventh. 
Walki^ig legs smooth, with a few small spines at the 
distal extremity of the joints. The second tibia is 
the longest joint, the first being only a little shorter, 
and the femur a little shorter still. 
In comparing the South Orkney specimens with Eights 
description, one is struck by the accuracy of that naturalist; 
but, according to modern requirements, some small points 
have been overlooked. 

First with regard to colour. Eights describes his speci- 
mens as being bright scarlet, and the body and coxae of the 
figure have been so coloured. The South Orkney specimens, 
after being in spirit for more than a year, do not show any 
trace of such a colour. Some of the specimens are an 
extremely light straw colour, without any trace of pigment 
except in one or two cases, where a little is irregularly 
distributed at the extremity of the proboscis. Other speci- 
mens are a rich olive-brown colour, which is considerably 
darker on the proboscis, mandibles, and palps. In one 
specimen, the extremities of some of the legs are equally 
darkly pigmented. The colour notes taken at the time, 
and which have been forwarded to me, show that some 
of the specimens were bright scarlet as Eights describes 
them, others were a very dark red, and in the latter case 
the proboscis is almost black. The scarlet colour appears 
to be uniformly distributed over the body and limbs, the 
proboscis and adjacent parts being darker than the rest 
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One specimen shows a distinct segmentation, two others 
show it very indistinctly, and the remainder not at all. 

The cephalon is separated from the rest of the body by 
a narrow neck, and in the centre of it is a short and stout 
ocular tubercle, with four well-developed eyes. 

The proboscis is longer than the body, exclusive of the 
abdomen, but not so long as the two together. It is much 
swollen just beyond the middle^ where it bends downwards 
at a considerable angle. The mouth is small. 

Along the middle line of the proboscis is a narrow band 
of small spines which can hardly be said to have a regular 
arrangement. More laterally, there are two or three rows 
of spines not always well defined ; the inner one comprises 
several spines, the outer one may comprise only one or two. 
On the whole, these are larger than the spines of the median 
band. There may be one or two spines on the ventral 
surface just behind the bend. 

The mandibles are well developed and three-jointed. 
They arise from the wide extremity of the cephalon at 
the sides of the proboscis. The first joint is long, reaching 
almost to the beginning of the median enlargement of that 
organ; the second joint is very small, and constitutes the 
angle in the direction of the appendage — seen from the side, 
its dorsal margin presents a sinuous outline, and its distal 
extremity is very deep. The chela is articulated near the 
ventral angle, and lies close underneath the first joint. 
The hand is very small, both fingers are slender and 
much curved, like a pair of calipers, the lips overlap. 
There is no trace of teeth, nor are there any set« on the 
appendage. 

The ten-jointed palps rise on the ventral surface of the 
body close against the proboscis.^ The first two joints are 
very short and wide ; the third is considerably the longest 
of the series; the fourth is quite small; the fifth is long, 
slightly constricted about two-thirds of its length — this and 
the sixth are together equal in length to the third; the 
seventh is a little longer than the sixth ; and the remaining 
three are sub-equal in length, each one being more slender 

^ It is doubtful if the first is really a joint or a process of the body. 
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than the preceding one. In none of the specimens are the 
palps setaceous, and this is the discrepancy between Eights' 
description and these South Orkney examples. 

The ovigerous legs rise from a small outgrowth of the 
ventral surface of the body immediately behind the palps, 
and nearer to the middle line. The first three joints are 
quite small; the fourth is long, and only a little shorter 
than the sixth; the fifth is about half the length, and, 
as with the fourth, its distal diameter is greater than the 
proximal, it is also somewhat curved. The four terminal 
joints are sub-equal in length, bent on each other to form 
a loop which is so characteristic of the genus Colossendeia. 
Each joint is furnished with four rows of non-denticulate 
spines, though on the terminal joint these spines are less 
regularly arranged, and a fifth row may be distinguished. 
The spines vary a good deal in form and size, the larger 
ones are trenchant blades, bent rather close against the 
surface from which they spring. 

Of the three coxae, the first is by a little the shortest 
and the middle one is the longest, but these differences are 
very smalL The first coxse bears both dorsally and ventrally 
at its distal extremity a narrow and shallow groove which 
runs along the greater part of the joint; this groove is 
rendered conspicuous by a deeper colour, and its distal 
extremity is marked by a very short, stout spine. The other 
coxae have a similarly coloured line laterally, and this is 
continued right to the extremity of the limb. 

The limbs are quite smooth, and, except a few spinous 
setae at the extremity of the joints, do not present any 
peculiar features. In point of size the difference is hardly 
noticeable without measurement. The fifth leg is the 
smallest, the first comes next, and the fourth is inter- 
mediate between the third and fifth. The second and 
third are sub- equal, and the largest. 

The proportion of the various joints is approximately the 
same, variation being confined to very narrow limits. 

The second tibia is the longest joint of the appendage, 
the first being a trifle shorter, the femur a little shorter 
still. 
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The tarsus is longer than the propos, but the two together 
are shorter than the femur. 

On the dorsal extremity of the femur are five minute 
spines, one median, and a pair on each side separated from 
the median one by a considerable interval. On the first 
tibia there are no spines at all, but traces of them exist 
in one specimen. 

On the second tibia, and the tarsus at the distal extremity, 
are two pairs of long spines situated ventro-laterally. A 
pair of spines exists at the extremity at the propos under- 
neath the claw. 

All these spines are tolerably regular in their occurrence, 
but one may be absent or reduced in size, and an additional 
one may be present. The median spine on the ventral 
surface of the three terminal joints is advantageously 
missing, but this turns up in one or two instances. 

The generic differences between Pentanymphon and Decalo- 
poda are too obvious to need special mention. Pentanymphon, 
without the extra pair of legs, could hardly be separated 
from Nymphon except by a series of minute characters which 
seems to find favour at the present day. Decalopoda, on the 
other hand, is distinct from all known genera, but is most 
nearly allied to Colossendeis, The well-developed three- 
jointed mandibles separate it sharply. The palps, more 
particularly the ovigerous legs, together with the ill-defined 
segmentation of the body, place it unquestionably in close 
relation to that genus. 

Fifteen specimens of this interesting species were taken at 
Station 325 between May and August 1903, in 9 to 10 
fathoms, Scotia Bay, South Orkney Islands. 

Eights says : " They are to be found in considerable 
numbers in connection with the fuci thrown up by the 
waves along the shores of the islands, after being detached 
by the motion of the large masses of ice, from the bottom 
of the sea." 

He further speaks of having obtained many specimens, all 
being furnished with '' egg-bearing organs." 

My best thanks are due to Mrs L. E. Sexton for the great 

VOL. XVI. !» 
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care and skill she has displayed in the preparation of the 
drawings. I am also indebted to the Council of the Marine 
Biological Association for accommodation at their Plymouth 
Laboratory during the examination of certain of the South 
Polar Collections. 
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VIII. The Black-backs of the Bass. By William Evans, 
F.R.S.E., M,B.O.U. 

(Read 19th December 1904.) 

It has long been known that. a small colony of Herring 
Gulls (Lams argentatus, Gmel.), and a few Black-backed 
Oulls, annually make their nests on the grassy slopes near 
the summit of the Bass. But, whereas the ornithologists 
who visited the Bock during the first half of last century 
seem all to have regarded the Black-backed Gulls they 
observed breeding there as Great Black-backs {Lams 
marinus, Linn.), only Lesser Black-backs {Lams fuscus^ 
Linn.) have been found by those who have carefully 
examined the birds in recent years. In fact, the breeding 
of L.fuscus on the Bass was proved, as we shall see, some 
forty years ago. The question thus raised is, Has there been 
a change of species, or were the older naturalists wrong in 
their identification ? The point is of considerable import- 
ance, for, if it could be established beyond doubt that no 
mistake was made, it would show that formerly the breeding- 
range of the Great Black-back on the east coast of Britain 
extended much farther south than it now does. So far 
as I know, L. marimts has, at the present time, no breeding- 
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station on our east coast south of the Moray Firth. It is 
quite conceivable, of course, that a pair may now and then 
take it into their heads to breed in the neighbourhood of 
their winter haunts on the shores of south-east Scotland, 
but such cases, if they do occur, must be extremely rare. 
A few apparently adult, but non-breeding birds, not un- 
frequently remain behind throughout the summer months. 

The earliest reference I can find to the breeding of any 
of the larger gulls on the Bass is contained in Professor 
John Walker's account of the Bock, published along with 
his other " Essays " on Natural History in 1808, but written, 
it is supposed, probably not later than 1774. Walker there 
states that on the occasion of his visit to the Bass — date not 
given — ^he found two birds which Bay, who was there on 
19th August 1661, did not notice, one of them being ''Larus 
fiisciLs'* — he gives it no English name. At first sight it 
might be thought that we have here a record of the Lesser 
Black-backed Gull; but it has to be remembered that in 
this country the name X. fuscus was at that time errone- 
ously applied to the Herring Gull — see the works of 
Pennant, Bewick, and Montagu. It is therefore highly 
probable that Walker meant the Herring Gull; indeed, 
Fleming in his "Zoology" of the Bass (1847), assumes, 
without comment, that this is so. 

Disregarding, then, Walker's observation, the first pub- 
lished definite record of Black-backs nesting on the Bass, 
seems to be that contained in the following statement made 
by Selby in 1833 in his " British Ornithology " (vol. ii. 
p. 508). We there read that the " breeding-stations " of the 
Great Black-backed Gull "are on the Steep-holmes and 
Lunday Islands in the Bristol Channel, Souliskerry in the 
Orkneys, the Bass Island in the Firth of Forth, and one or 
two other stations upon the Scottish coast." 

The next piece of evidence, in order of publication, is 
contained in the very interesting account of a partially 
domesticated Great Black-back, communicated by Dr 
Patrick Neill of Canonmills, Edinburgh, to Audubon, who 
printed it in the third volume (pp. 312-315) of his "Or- 
nithological Biography," issued in 1835. Neill's account 
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of this bird ought to be read in full; it is, however, too 
long for reproduction here. The following are the chief 
facts narrated: — In the course of the summer of 1818, 
Neill had a "big scorie" brought to him "by a Newhaven 
fisher-boy, who mentioned that it had been picked up at sea, 
about the mouth of the Firth of Forth. The bird was not 
then fully fledged: it was quite uninjured: it quickly 
learned to feed on potatoes and kitchen refuse, along with 
some ducks; and it soon became more familiar than they, 
often peeping in at the kitchen window in hopes of getting 
a bit of fat meat, which it relished highly." It used to 
follow his servant about the doors, ''expanding its wings, 
and vociferating for food." After two moults it began to 
assume " the dark plumage of the back, and the shape and 
colour of the bill of the Larus marinus, or Great Black- 
backed Gull." A pair of Lesser Black-backs which he also 
then possessed " had never allowed the newcomer to associate 
with them.'' Being perfectly tame, the precaution of cutting 
its quills to prevent flight was not taken. Accordingly in 
the spring of 1822, as might have been anticipated, it dis- 
appeared, and its owner gave up all expectation of ever 
hearing more of it. To his surprise it returned, however, to 
its old haunts in the garden, in the end of October, when it 
was secured; but, not seeming to like confinement, it was 
soon allowed its liberty again. Though after this more 
cautious and shy than formerly, it still continued to frequent 
the garden and adjoining mill-pond till the beginning of 
March 1823, when its visits ceased, and they " saw no more 
of him till late in the autumn of that year." Year after 
year this disappearing and returning of " NeilFs gull," as the 
village boys called it, went on, and was duly noted till 1835 
at least, when Audubon's volume was published, the latest 
extract from Neill's common-place book being as follows : — 
" 11th March 1835 : The Black-backed Gull was here yester- 
day, but has not been seen to-day; nor do I expect to see him 
till November." In closing the account of this bird Neill 
remarked: "A few pairs of the Great Black-backed Gull 
breed at the Bass Bock yearly, and it seems highly probable 
that my specimen had originally been hatched there." 
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In 1836 MacGillivray, who had visited the Bass on 13th 
May 1831, and again, along with Audubon, on 19th August 
1835, published his " Rapacious Birds," in which (p. 176) 
is given a list of the birds he observed on the island. Three 
gulls are included, namely, Laws marinvs, L. argerUattis, 
and, of course, the Eittiwake. In his " History of British 
Birds," vol. v. (1852), he does not mention having seen 
either species of Black-back on the Bass ; but he describes 
(p. 535) the young of X. marinus "when about a week old," 
from " two specimens taken from the Bass Bock, in the end 
of June 1824, by Mr De Jersey." I am not aware, however, 
of any character by which chicks of the two species can be 
distinguished with certainty, so that unless the parents 
were properly identified, this record is not so convincing as 
might at first appear. It is not unworthy of remark that 
in the same volume (p. 540) MacGillivray describes two 
adult male Lesser Black-backs which '' were shot near North 
Berwick (also) in the end of June 1824." Of course they 
may not have been breeding in the neighbourhood. 

In 1843 Part IV. of Sir Wm. Jardine's " Birds of Great 
Britain " (Nat. Xiib. Series) was published, and there (p. 300) 
we find, under Great Black-backed Gull, the following state- 
ment by that well-known ornithologist "We have our- 
selves," he writes, " observed a few pairs breeding on the 
Bass Bock in the Firth of Forth, and in one or two similarly 
insulated situations." 

My next quotation is from the Eev. fi. B. Graham's 
description of the Parish of North Berwick, published in 
1845 in vol ii of the "New Statistical Account of Scotland." 
The article is dated April 1839; and contains (p. 321) the 
following " statement of the birds that breed on the Bass," 
as furnished to the compiler by the keeper of the island : — 

" The Solan Goose or Gannet, measuring 6 feet from tip to 
tip of the wings ; the large black gull, about 5 feet ; the 
large blue gull, about 4 feet 9 inches ; the kittiwake, about 
3 feet 7 inches; the common marrot, or guillemot, about 
2 feet 8 inches ; the pufi&n or Tommy-norrie, about 2 feet ; 
the razor-billed marrot, or common puffin, about 2 feet 4 
inches ; the falcon or hawk, the large raven, the eider-duck, 
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and the cormorant [shag?]: with innamerable flocks of 
smaller birds not peculiar to the Bass." It is added (p. 322) 
that, '' The e<{gB of the sea-fowls that are sold, are those 
only of the black and blue gull, at Is. 6d. a dozen." If the 
measurement given for the " large black gull/' namely, about 
5 feet, 1)eing o inches more than that given for the herring 
gull, was taken from a bini obtained on the Bass, it pointB 
undoubtedly to L. vkarinus rather than to L.fuKus, 

We come now to the volume entitled " The Bass Bock," 
dated I)ecom1>er 1847. The article on the Zoology was 
contributed by I )r Fleming, but it throws little or no light 
on our subject, beyond an indication of the scarcity of the 
birds at that time, and the probable cause. This is what 
he says: — ** Tlie Black -liacked Gull, Faitva marinus^ is 
enumerated among the feathered inhabitants of the Bass, 
in the Statistical Account to which we have already referred. 
We observed one single bird during one of our visits, and 
while performing its usual evolutions, uttering its well- 
known warning cry to all to beware** And of the Herring 
Gull: — "This still occurs, but in very limited numbers." 
Kef erring to the disturbance and persecution to which the 
birds breeding on the Bass were then subjected — the fashion 
of shooting sea-birds in the breeding season sprang up about 
this time — he remarked that '' the list ... in one season, 
would not in all j)r()imbility correspond in every particular 
with that of another season, the difference arising from 
causes sufficiently obvious." 

At this stage, an entry in Oates*s " Catalogue of Eggs in 
the British Museum," vol. i. (1901), p. 212, naturally falls 
to be noticed. It is as follows — Larus marinxLS : — " 1. Bass 
Rock, Salvin-Godman Coll." About two years ago, T asked 
Mr Howard Saunders if he could tell me the history of this 
specimen, and received from him the following reply : — " I 
have been to the British Museum to-day and examined the 
egg in question. It certainly looks like an egg of Larw 
marinus, and you know that there is a 'character' about 
the egg of that bird, not quite indisputable, it is true. Still 
I should say the odds are strongly in its favour. The entry 
in Salvin's own writing in his carefully kept Catalogue 
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' Z. marinus: an egg I bought in 1853 in Edinburgh, said 
to be that of Great Black-backed Gull from the Bass Rock, 
where the bird certainly does breed/ " The dimensions of 
this egg, as I have since ascertained from the Museum, are — 
axis, 3'0 in.; diameter, 2*05 in. A Great Black-back's it 
undoubtedly seems to be, but one feels there is a link 
awanting to connect it for certain with the Bass. 

I may here state that, in the beginning of 1902, 1 also 
wrote to Prof. Newton, inquiring whether there was any- 
thing in WoUey's notes or collection of eggs relating to 
the Black -backs of the Bass, and received from him an 
answer in the negative. At same time, he kindly mentioned 
that in his own collection are three eggs given to him 
in 1846, as Great Black-back's from the Firth of Forth, 
by a schoolfellow who went to spend his holidays at or 
near Edinburgh, ** and which, from their size," he adds, " I 
believe to be right." Prof. Newton thinks that, at that 
time, a dealer would have no particular object in giving a 
wrong locality. 

Part of my boyhood was spent in East Lothian, and 
between 1860 and 1864 I heard a good deal about the birds 
then breeding on the Bass from my father and Dr Charles 
Nelson of Pitcox, who visited the Rock together on several 
occasions during that period. My own first visit to Canty 
Bay, where the lessee of the Rock lives, also occurred then, 
but I have no clear recollection of the eggs exposed for sale 
there. This much, however, I can say, namely, that I was 
brought up in the belief that the Black-backs frequenting 
the Bass were the Lesser species, and that two eggs obtained 
from there in 1862 as such, were among the treasures of my 
first collection. One of them, with the card to which 
they were glued, bearing the name, locality, and date 
printed on it by myself at the time, is still in existence. 
These eggs were too small for Great Black-back's, and 
under the circumstances are not likely to have been 
Herring Gull's. 

A. G. More, in his paper " On the Distribution of Birds 
in Great Britain during the Nesting-season" (Ti&w, 1865), 
shows both species of Black-backed Gull as occurring in his 
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proviDce XIY., in which Berwickshire and Haddingtonshire 
are includued, but he gives no locality or authority. 

Dr R 0. Cunningham, in his paper on the Gannet {Ibis, 
1866), gives a list of "The principal birds that breed on 
the Bass/' and in it the only Black -back mentioned is L. 
marinus. He states that he visited the Rock in 1862 ; but 
he does not tell us which of the species he names were 
observed by himself. Confidence in the list is not increased 
by the inclusion of the Common Gull (Z. canus) and the 
Cormorant. 

We now come to a very important record, namely, that of 
E. T. Booth, contained in the Catalogue of Birds in his 
Museum at Brighton (1876), and in his "Rough Notes" on 
British Birds. The Catalogue states (p. 173, and Index, p. 7) 
that case No. 217 contains a pair of Lesser Black-back Gulls, 
with their eggs, obtained on the Bass Rock in June 1867. 
When in Brighton a number of years ago (1887), I visited the 
Museum and took special note of this interesting case. In 
Part V. of "Rough Notes," issued in 1883, Booth gives 
(under Gannet) "a list of birds that usually breed on the 
Bass," as observed by himself : among them are the Lesser 
Black-back, "seldom more than a pair or two," and the 
Herring Gull, "scarcely more plentiful than the last" — 
has found "as many as three nests in one day." He had 
never noticed the Great Black-back nesting there. This 
is what he says in his article on that species (Part IX., 
1885): "The Bass Rock was formerly stated to be fre- 
quented during the nesting-season; but this resort must, 
according to my own observations, have been deserted 
for nearly five-and-twenty years." The following extract 
from the Catalogue (p. 179) explains the scarcity of the 
Gulls : — " Some years ago, these birds [Herring Gulls] were 
plentiful on the Bass, where they nested every season. The 
person who hired the Rock, finding that the Jackdaws 
which had recently taken up their quarters in the rabbit- 
burrows near the summit were very destructive to the 
eggs of the sea-fowl, endeavoured to destroy them by laying 
down poisoned bread and butter; this, however, was 
greedily devoured by the larger species of gulls, who suffered 
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in consequence, and since that time there have been but 
two or three pairs of either Herring Gulls or Lesser 
Black-backs about the Bock." 

In June 1869 I landed on the Bass and found the Gulls 
just as Booth has described, that is to say, one or two pairs 
of Z. fuscuB and a few of L. argentatus; and I heard the 
same account of the result of the poison laid down for the 
Jackdaws. 

The ScoUish Naturalist for 1873 (vol. ii. pp. 54-56) 
contains some " Notes on the Birds of the Bass Bock " by 
Mr James Lumsden, in which it is implied that the 
Herring Gall, the Kittiwake, the Common Gull, the Great 
Black-back, and the Lesser Black-back aU bred there at that 
time; but seeing his list of birds is made up of "those 
observed or heard of from authentic sources," during a 
visit to the Bock in August (1872), it may, as far as the 
present inquiry is concerned, be dismissed without further 
comment^ 

On 30th July 1873 the Berwickshire Naturalists' Club 
visited the Bass, but the account of the excursion {Proceed- 
ings, vol. vii. p. 17), instead of telling us what birds were 
seen on that occasion, adopts, practically verbatim, the list 
given in the Statistical Account of 1845 (to which I have 
already referred), and that, too, without acknowledgment. 

On 24th May 1883 I spent five or six hours on the Bass, 
and paid particular attention to the gulls, with the view of 
obtaining identified eggs. There were only two or three 
pairs of Lesser Black-backs to be seen, and I succeeded in 
watching one of the birds on to its nest. An egg taken 
measures 2*7x18 in.; another Bass egg is 2'6xl'8 in. 
There were a good many (10 to 15) pairs of Herring Gulls 
about, and several were watched to their nests also. On 
5th June 1884 the numbers were practically unaltered, and 
five or six years later they seemed still to be much the 
same, at anyrate in the case of the Black-backs, though 
the Herring Gulls were liable to some fluctuation. It was 

^ A nndom itatement by Ool. DrammoDd-Hay (ScoUish NaturcUist, 1881, 
pi 5) that the nearest breeding-stations of the Great Black-backed Gull to 
the Tay aze the Bast and the Isle of May may also be safely neglected. 
VOL. XVI. F 
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therefore rather a surprise to me when in 1896 Messrs 
W. Eagle Clarke and T. G. Laidlaw reported, that on 13th 
Juno they had found between 20 and 30 pairs of Lesser 
Black-backs nesting on the Rock, and not more than 6 to 8 
pairs of Herring GuUs.^ In 1897 the Black-backs were 
again present in force ; on 12th June I estimated them at 
not less than 25 to 30 pairs, and found quite a number of 
their nests. The Herring Gull was represented by 2 or 3 
pairs only. On 24th June 1899, however, when my next 
visit was made, I found the old proportions restored — there 
were 15 to 20 pairs of L, argerUatuSy but not more than 4 
pairs o^ L.fuscus could be detected. And so matters stood, 
I was told, at the beginning of the nesting season of 1901, 
the year the erection of the lighthouse was begun ; but 
when I was on the island with the Berwickshire Naturalists' 
Club on 19th June, very few of the larger gulls remained, 
the majority having been scared away by the workmen. 
The establishment of a lighthouse on the Bass probably 
means its gradual desertion by these gulls, which, nesting 
as they do on the grassy top, are now liable to continual 
disturbance. There seemed to be very few about the Rock 
last summer — from the deck of the steamer I could make 
out only 3 or 4 Herring Gulls and a single Lesser Black- 
back flying around. [1905, May 27. — Landed on the Bass 
to-day: found just two pairs of L.fuscus nesting, and 15 to 
18 pairs of argentaiiLS, — W. K] 

All the evidence I have been able to gather on the 
subject having now been given, what conclusions can be 
drawn from it? It clearly proves two things, namely — 
(1) that the naturalists who visited the Bass during the 
first half of last century were unanimous in regarding the 
Black-backs that then bred there as belonging to the 
greater species, La'nis marintts; and (2) that since about 
1860, however, the lesser species, L, fuscus, alone has been 
ascertained to nest there. 

^ The Lesser Black-backed Gull is inolnded among the birds breeding 
on the Bass in an article by Mr Eagle Clarke in Pollock's ''Dictionary of 
the Forth," 1891, bnt he had not, he tells me, personally visited the Rock 
at that time. 
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More than this we shall probably never be able to settle. 
One can hardly imagine that the earlier ornithologists were 
altogether wrong in their identification ; yet, unfortunately 
it cannot, I think, be said that they have left behind them 
any canclusivp evidence on the point.^ At same time, I see 
no good reason why a pair or two of Great Black-backs 
should not in those days have resorted to the Bass for the 
purpose of rearing their young. An odd pair may even have 
occasionally done so since, but to my mind this is unlikely. 
My experience has led me to form the opinion that the Great 
Biack-back is a winter visitor to the "Forth," while the 
Lesser Black-back is as essentially a summer visitor. 



IX. (hi the Distribution of the Pelagic Organisms in 
Scottish Lakes, By James Murray. 

(Read 23rd January 1905.) 

The survey of the Scottish lochs is now so nearly com- 
pleted, that it is possible to review the more important 
facts in the distribution of the organisms which constitute 
the plankton. For districts not visited by the Lake Survey, 
information as to the Crustacea is supplied by the numerous 
observations of Dr Scott (1 and 2) on the lochs of the 
mainland and islands; while Messrs West (4) have done 
valuable work on the phytoplankton of the Highlands and 
the Outer Hebrides. Mr Scourfield (5) has also studied 
the Entomostraca of part of the central Highlands, and has 
examined many collections sent by us from other districts. 

The plankton of lakes does not at first sight appear to 
offer a very promising subject for the study of geographical 
distribution, as it is known to be of a nearly uniform 
character over vast areas. As stated by Dr C. Wesenberg- 
Lund (6) in a paper read before the Royal Society of 
Edinburgh on 23rd January 1905, "freshwater plankton 
is very homogeneous from Pole to Pole"; "the plankton 

^ The somewhat parallel case of the alleged former nesting of the Common 
Gall {L, eanu9) at St AbVs will no doubt occur to some. The existence 
for generations of a large colony of L, fuscus on the Fame Isles may, perhaps, 
alto be noted. 
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of Greenland is similar to that of North Africa." Some 
of the smaller plankton organisms have probably a world- 
wide range. In such a limited area as Scotland, it would 
noiy then, be surprising if there were no important variation 
of the plankton over the whole country. This is far from 
being the case. The plankton of the extreme north differs 
greatly from that of the south ; that of the west from that 
of the east. Scotland appears to be favourably situated 
for the study of fresh -water plankton, as from its geo- 
graphical position it forms a meeting place for the northern 
and southern zooplankton, the eastern and western phyto- 
plankton. All classes of organisms in the plankton do 
not exhibit equally this difference of character between 
the north and the south, the east and the west; it is 
most marked among the Crustacea, especially of the genus 
DiaptomuSy and in the Desmids. 

ROTIFERA. 

The pelagic Hotifera of the Scottish lakes form a very 
small society. There are only about a dozen common 
species, which are distributed over the whole of the main- 
land and islands, some of them being the commonest of 
all plankton organisms; a few rare species are found in 
one or two lochs. There is no indication of the restriction 
of any species of Rotifera to definite regions of the country, 
except the occurrence in many lochs of North Uist and 
Shetland of PUesoma hudsoni, a much larger species than 
the common P. truncatum of the mainland. This apparent 
limitation, however, may arise merely from insufficient 
observations of fresh material 

Crustacea. 

Among the Cladocera, the genus Bosmina includes two 
species which are dominant in the east and west re- 
spectively. 

Bosmina oUusirostris, Sars, prevails over the whole of 
central, west, and north Scotland, and the islands, being in 
extensive districts the only species ; it is not wholly absent 
in the east, but is rarer there. 

Bosmina longirostris (0. F. Miiller) is the common species 
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io the shallow waters of the east and south, but occurs here 
and there in the Highlands, as in Loch Ness, where, however, 
it is a littoral form. Dr Scott has recorded it from a con- 
siderable number of lochs in the north and west, the 
Shetland Islands, Uist, and Barra. Mr J. Hewitt has 
also recenUj noted it from a number of lochs in Lewis. 
I have not in a single instance found the species in the 
plankton of the lochs in those districts. I consider it 
probable that, as Dr Scott in many instances made his 
examination from the shore, while we invariably worked 
from boats, it will be found that where B, longirostris occurs 
it will be a .littoral species, while B. obttLsirastris, as in 
Loch Ness, is the true pelagic form. 

Daphnia hyalina, Leydig, var. lacustris, varying to var. 
galeata, is common over nearly the whole of Scotland. I 
think it probable that in parts of the lowlands of the east 
and north it is replaced by D. cuciUhUa, Sars, but the dis- 
tribution of the latter species has not yet been worked out 

The distribution of all the species of Diaptomvs is of the 
greatest interest. Four species are common in the plankton 
of the whole or some part of the country, — these are 
D. gracilis, D. lacinieUus, D. laticeps, and D. wierzejskii; 
there is a single record of another species, D. baccilifer, 
which was found in Loch Earn ; D, castor is found only 
in small ponds, and is rare, though widely distributed. 

Diaptamus gracUis, O. O. Sars, is found in almost every 
loch on the mainland, is very rare in Orkney, and appears 
to be absent from the Shetland Islands, Uist, and Barra. 
Mr Hewitt tells me that it is frequent in Lewis. It has been 
found at a greater altitude than any of the other species, 
being the <m\j species in most of the highest lochs surveyed. 

Diaptomus laciniattts, Lilljeb., is commoner in Lewis than 
elsewhere ; is frequent in Sutherland, Boss, and Inverness ; 
occurs in Loch Shiel, Loch Lomond, and Loch Doon ; and 
has its eastern limit, so far as known, in som small lochs 
in the extreme west of Aberdeenshire, where it was found 
by Mr B. M. Clark (3). It is more alpine than the two 
following species, and in some districts, as in the neighbour- 
hood of the Great Glen, for instance, it occupies the hill 
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lochs, while D. laticeps takes its place in those at a lower 
level Elsewhere it is found in lochs very little above sea- 
level, such as Loch Lomond and Loch Shiel, but those lochs 
are always in mountainous districts, while D. UUiceps and 
D, unerzejskii are often found in lowland districts. 

Diaptomus laticeps, G. 0. Sars, is very closely related to 
the following species, B. loierzejskii. The most conspicuous 
difTerence between them is found in the process on the 
antepenultimate joint of the right antenna of the male, 
which is pectinate in D. vderzefskii, plain in D. UUiceps. 
In certain lochs of Sutherland, various gradations between 
the two forms of process have been observed, along with the 
typical forms of both species, and I r^ard D. hircus, Brady, 
as such an intermediate form ; nevertheless, I have in this 
study of distribution kept the two species apart, in deference 
to the opinion of Mr Scourfield and other authorities who 
consider them to be good species, and because, although the 
differences between them may be of little systematic im- 
portance, they must have some physiological significance, 
since their distribution is widely different, D. wierzejskii 
being a purely northern form, while D. laticeps has an 
extensive range on the west. D, laticeps is the commonest 
species of the genus, after D. gracilis, being found in 
Shetland, Sutherland, Ross, Perth, and Argyle, common in 
the Outer Hebrides and Inverness, and having its eastern 
limit in some small lochs of Perthshire, very close to those 
Aberdeen lochs in which Mr Clark found D. ladniaius. 
The area of distribution of this species in Scotland corre- 
sponds approximately with that of D. ladniaitcs, but in 
spite of this general agreement, the two species are almost 
completely separated: though they often occupy adjacent 
lochs, I know of only a few lochs in which both species 
occur together. 

D. wierzejskiiy Richard, is very abundant in Shetland, 
common in the Outer Hebrides, and occurs in a few lochs 
in Sutherland, and one loch in Ross. I have recorded it 
as occurring in some hill lochs of central Perth, but those 
records really refer to D. UUiceps, which at that time I 
united with D. tvierzejskii as a mere form. 
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Both 2>. laticeps and D. toierzyskii are undoubtedly much 
commoner in the districts in which they occur than the 
figures in the accompanying Table would indicate ; but in 
a great many lochs only immature animals were obtained, 
and in that case it is impossible to tell to which species 
they belong, though it is known that it must be one of 
those two. This is also true of D. laciniaius, though that 
is recognisable at an earlier stage than the others. 

Phytoplankton. 

Messrs W. and O. S. West have studied the algae of the 
plankton in a large number of the Scottish lochs. Much 
of their work is not yet published, and the published papers 
do not deal with a sufficiently wide area to enable us to 
take a comprehensive view of the distribution of the phyto- 
plankton in general; only in the case of the more con- 
spicuous of the Desmids of the plankton, where their work 
has been supplemented by the observations of the Lake 
Survey, are we able to review the distribution over the 
whole country. Messrs West have pointed out the extreme 
richness of the Desmid-flora of the Scottish plankton, and 
have shown that the most conspicuous species in it are 
of a distinctly western type, being found in Europe only 
in the western portions of the British Isles, Scandinavia, 
and in some cases Lapland ; while in North America they 
are frequent in the eastern parts of the United States and 
in Nova Scotia. In the appended Table I have only traced 
the distribution of a few of the Desmids of this western 
type, as they alone present features of interest 

Micrasterias waUachi% Grun., though not cited by Messrs 
West as belonging to the western type, is included, as it 
is a rare plant, and its distribution is therefore of interest. 
It has been found in seven lochs, — Lochs Burraland and 
Littlester, in Shetland; Lochs nan Cuinne, Leum a 
Ghlamhain, and Buar, in Sutherland; Lochs Bhaic and 
Nan Eun, in Perthshire. 

In preparing the accompanying Table to illustrate the 
distribution of some Crustacea and Desmids, I have tried 
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to show the relative abundance of each species rather more 
accurately than can be done by the usual mode of using 
variants of common (c, cc, ccc) and rare (r, rr, rrr), as is 
often done. To this end I have divided Scotland into ten 
convenient districts, and taken the loch as a unit The 
figures in the columns, then, under each district, and opposite 
each species, indicate the number of lochs in that district 
in which that species was found. When exact data are 
not available, the following signs are employed : — * indicat- 
ing that a species has been noted by Dr Scott, f that it has 
been observed by the Lake Survey, although the number of 
lochs cannot be given. 



Distribution of some Gbustacba and Desmids in the 
Scottish Lakes. 
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The most important fact which emerges from a study 
of the distribution of the various species included in the 
Table, is that many of them occupy areas which coincide 
approximately. Diaptomus laticeps, D, la/dniatus, and the 
Desmids of the western type, alike extend over the whole 
of Scotland north of the Caledonian Canal, and into the 
Outer Hebrides ; south of the Great Glen they are confined 
to the west coast and some of the central counties, being 
entirely absent, so far as we know, from all the eastern 
counties south of the Moray Firth. All have their eastern 
limit in some small lochs about the extreme western corner 
of Aberdeenshire. There are some minor differences in the 
details of distribution — D. laciniatus is absent from the 
Orkneys, Shetland, North Uist, and Barra; it extends a 
little farther south than D. laticeps; the western Desmids 
extend still a little farther south, to the shores of the 
Solway Firth. 

Having regard to the distribution of plankton, therefore, 
Scotland may be divided into two regions — (1) northern 
and western, characterised by several species of Diaptomus 
and many species of Desmids ; (2) eastern, characterised by 
the absence of those species. 

The eastern region, it may be noticed, is principally low- 
land, the western mainly highland ; but the chief distinction 
between them is not merely that of alpine and lowland, as 
large districts of the north, where the northern Crustacea 
and the western Desmids attain their maximum develop- 
ment, are lowland in character. 

Although the peculiar Desmids and Crustacea are associ- 
ated in the same area in Scotland, the Desmids are at the 
eastern limit of their range, the Diaptomidae at the 
western — the species of Diaptomus of the two sides of 
the Atlantic being entirely distinct D, la^niatus extends 
into Scandinavia and the extreme north of Russia, and is 
also found in the alpine lakes of Switzerland. D. wierzejskii 
has been found in many places sufficiently far apart — 
Madrid, Saxony, the Kola Peninsula. D. laticeps is found 
in Scandinavia. 

The peculiar association of species belonging to so many 
VOL. XVL O 
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different regions, which we find in the plankton of the west 
and north of Scotland, offers a problem in distribution, the 
solution of which may be difficult. The conditions which 
combine to produce this remarkable admixture of forms 
are no doubt sufficiently complex, and I shall here only 
touch upon some suggestions that have been put forward 
in explanation of some of the facts. 

Dr Lund (6), in discussing the abundance of Desmids 
in the Scottish plankton, suggests that they are in great 
part directly derived from the surrounding bogs by being 
washed out into rivers, and so carried into the lochs, that 
some of them may have become adapted to a pelagic life, 
and modified in accordance with it, and that the peaty 
water of the Scottish lochs, being favourable to Desmid 
life, may account for their greater abundance in Scotland 
than elsewhere. These are no doubt explanations of some 
of the facts ; peat-bogs are the headquarters of the Desmids, 
and a large number of the Desmids which we find in the 
plankton can be recognised as having come from that source ; 
but we have a very large number of truly pelagic species, 
some of which are rare in the bogs but common in the 
plankton ; and we have also the numerous species unknown 
in Europe, except in this narrow littoral strip of Britain 
and Scandinavia. There must surely be somewhere else 
in Europe extensive sphagnum swamps, and lakes deriving 
peaty water from them, but it is only here that the rich 
Desmid-flora is found. The species of Desmids so abundant 
in our plankton are not even in the peat-bogs of the rest of 
Europe. Some of our clearest and least peaty lochs, Loch 
Morar for instance, are very rich in Desmids; and some 
very peaty lochs are poor, Loch Ness for instance. 

Another theory is that the lochs which are richest in 
Desmids are only found in the older geological formations, 
but this does not accord with the facts, as I find that such 
lochs occur in tdl the formations from the Lewisian to the 
Tertiary at least ; and it will, I think, be found that some 
of these lochs lie entirely in glacial deposits. 

Sir John Murray points out that when the area occupied 
by the rich western flora of Desmids is plotted out on a map, 
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it corresponds very closely with the area of greatest rain- 
falL A connection between this fact and the abundance of 
Desmids might be supposed in two ways: granting that 
peaty- water is favourable to Desmids, we may suppose that 
the heavier rainfall washes out more peaty matter from the 
bogs and carries it into the lochs ; or that it prevents the 
accumulation of other substances in solution which would 
be deleterious to Desmids. 

Considering the fact that the Desmids of the western type 
have a distribution entirely littoral, occupying only those 
countries bordering the North Atlantic on both sides, I 
think it highly probable that the conditions determining 
their limits will be found to be mainly climatic, and that 
the proximity of the ocean is one of these, whether by its 
effect on the mean temperature of the adjacent fresh- water 
lochs, or by affecting the rainfall. 

If the western Desmids have had their origin in North 
America, and have reached our shores from that source, it is 
difScult to account for their failure to spread farther over 
Europe, unless there is some climatic check upon their 
advance. 

A prominent feature of the Scottish plankton is the Arctic 
character of its Crustacea. . Dr Lund cites the following 
species as belonging to the Arctic association of plankton 
Crustacea : — Jlolopedium gibberum, Bythotrephes longimanvs, 
Diaptomas laeiniatus, Daphnia hyalina, and JBosmina oh- 
tusirosiris. All of those except the Daphnia and Bosmina are 
summer species, and die off in winter. They form about one- 
half of the total number of species of Crustacea in the Scottish 
plankton, which is very poor in Entomostraca ; in quantity 
they greatly preponderate during the summer. The other com- 
mon Crustacea in the plankton are Diaptomus gracilis, Cyclops 
strentMS, Leptodora kindtii, aud Polyphemus pedicuivs. 

Diaphanosoma hrachywrum is characteristic of our smaller 
lakes, rarely occurring in the open water of the larger ones. 
Leptodora, Pdyphemvs, and Diaphanosoma are also summer 
forms. Diaptomus laticeps and D. vrierzejskii, though not 
included by Dr Lund in the Arctic association, must also, 
I think, be considered as purely northern species. 
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Apart from the species of the genus Diaptomus, the dis- 
tribution of which is indicated in the preceding Table, the 
Arctic Crustacea, which are so abundant in the Scottish 
plankton in summer, are not confined to the western or 
northern portions of the country, but range oyer the whole 
length and breadth of Scotland. 

Although we are here considering only the Scottish 
plankton, another fact of interest in connection with the 
geographical distribution of the Arctic species of Cmstacea 
will appear if we extend our view over the whole of Great 
Britain, as we are enabled to do by Mr Scourfield's tables 
of distribution, given in his Synopsis (5). 

The whole of Great Britain is characterised by a succes- 
sive dropping out of the Arctic species of Crustacea as we 
proceed from north to south. First, Diaptomus merzefdcU 
ceases in the extreme north, then D, laciniaius in Ayrshire, 
D. UUiceps (if we include with it D. hircus) in Wales. The 
rest of the Arctic species of Crustacea, which aie common 
over the whole of Scotland, extend also into the north of 
England, Wales, and in some cases the midlands ; but, with 
the one exception of Daphnia hyaiina, they are all absent 
from the south and east of England The sout^ and east 
of England forms, therefore, a well-marked i^on, dis- 
tinguished, first of all, by the absence of all the Arctic 
Entomostraca except Daphnia hyaltna. The demarcation 
of this region from the rest of England is emphasised by 
other peculiarities. Many species of Crustacea of a more 
southern type have the same limitations as those of the 
Arctic type just referred to, that is to say, they are of 
general occurrence in Scotland, the north of England, usually 
Wales and the midlands, but they are absent or are rare in 
the south and east. In addition to those negative characters 
marking off this r^on from the rest of Great Britain, 
positive characters are found in the presence in this area of 
three or four species of Entomostraca, which are absent 
from the north of England and from Scotland, and of several 
others which are common in the south but rare in the north. 
The features distinguishing this region of England from 
the rest of Great Britain will be most graphically exhibited 
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in the Table which follows. In this Table, in addition to the 
truly pelagic species, whether Arctic or southern, I have 
included a number of Cladocera, less pelagic, or confined to 
shallow waters, in order to show that the same limits of 
distribution* affect a considerate number of species. JFrom 
the Table, it will appear that there are eight species common 
in the north and quite absent from the south, five which 
are common in the north and rare in the south, four which 
are absent from the north and present in the south, and 
two which are rare in the north and common in the south. 

DiSTKIBUTION OF SOME CRUSTACEA IN SCOTLAND, NORTH ENGLAND, 

AND South and East England. 



Species. 



Bonnina obtusiragiris, . 
BytKolrepku Un^fimanus^ 
Holopedium giJbherumf . 
JHaptomus latkeps, . . 
Latona setifera^ . . . 
Dapknia gdUata (typical), 
AUmopais elongatOf . . 
Slirblocenu terricaudatua, 
Leptodora kindtii, . . 
Ceriodaphnia quadra/ngula^ 
AUmarutiiea, . . . 
Chydonu barbatus, . . 
LqpiorhynehusfalcattUf 
I Svm(^eephdl'U8 exspinomis, 

„ aerrulatus, 

Leydigia aeanthocereoides, 
Ceriodaphnia pulcheUa, 

„ nugalops, 

Bomina kmgirottria, . 



Com. in N. Bug. and Scot. 



Absent in N. Eng. and Scot. 



Bare in N. Eng. and Scot. 



Absent in S. and £. Eng. 



Rare in S. and E. Eng. 



Present in S. or £. Eng. 



Common 
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X. A Possible Mode of Inheritance of Adaptive Characters. 
By Cecil B. Crampton, M.B., CM. 

(Received 10th March; read 27th March 1905.) 

In a former paper to the Society, I suggested that plants 
and animals have diverged in their evolution, owing to a 
difiference in their anabolism in relation to the stability or 
instability of its products, and that this stability increases 
in plants until it destroys the vitality of the cell, while in 
animals the instability increases until katabolism gets the 
upper hand of anabolism, with resulting death (1). This 
does not refer to somatic death, or death of the organism 
as a whole, but rather to death of the individual cells, which 
takes place throughout the life of the animal or plants and 
only indirectly leads to somatic death, through a want of 
mutual co-operation in the different tissues. One ideal form 
of anabolism is growth without differentiation, and which 
there is no reason to think would not continue indefinitely 
if no specialisation took place. Nearest this ideal type is 
that in which parts or cells retain their powers of giving 
rise to a new individual, and this must differ for the scale of 
specialisation arrived at by each form. A gradual divergence 
from this type is seen in those cells which retain some 
powers of regeneration, through those in which cell division 
is still found, to the extreme cases in which all powers of 
this kind have been lost, and which, at the same time, 
usually show the greatest degree of specialisation. 

As a result of fertilisation in higher plants, a meristem 
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is formed, which continues to branch and grow apically or 
interstitially daring the life of the plant, its cells giving rise 
by growth and division to all the specialised tissues. Their 
marked capability of regeneration shows that these meristem 
cells retain, in greater degree than the specialised cells, the 
power of reconstructing the whole plant. This power is also 
found, in certain cases, in cells which have undergone some 
degree of specialisation, and then seems to depend in part on 
a sufficient number of cells being associated together. The 
whole of these cells, which retain this power, must be looked 
upon as a germinal area, the germinal powers of which fade 
with imposed specialisation ; and there seems to be no hard 
and fast line between the cells which constitute this area, 
in its narrowest sense, such as has been called the track of 
the germ cells, and others which have undergone some small 
amount of specialisation. 

There is now reason to believe, from the studies of 
botanists, that, in the formation of spores by tetrads, a 
halving of the number of chromosomes occurs in the nuclei 
of the dividing cells, and that this reduced condition accom- 
panies the life cycle of the plant until a union of gametes 
once more restores the original number. During that part of 
the life cycle in which this reduced condition of the chromatic 
substance obtains, there is a very wide power of regeneration 
in all cells, even though, as in the higher mosses, some 
degree of specialisation is attained. The whole plant in this 
part of the life cycle must constitute a part of this germinal 
area, even though special gametes are set aside to perpetuate 
the speciea By union of the gametes, a doubling of the 
chromosomes in the nucleus is brought about, and, at the 
same time, what has been usually termed a double ancestry, 
and this is retained until the halving process i& again gone 
through in spore formation^ 

In the Metazoa, from fertilisation of the egg, a generation 
is formed which in many ways resembles the meristem 
growth of plants. In the lower forms, long-continued 
asexual growth and budding is common, sterilised tissues, 
formed by, and accompanying other cells, which can re- 
constmot the animal in its entirety. In some cases a new 
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generation takes its origin from one or more cells, as an 
outgrowth on or in the original creature, while in others, 
from time to time, a series of destructive and reconstructive 
processes, termed metamorphosis, occurs, causing great 
changes in the morphology and physiology of the animal 
In these outgrowths, gametes, in time, are formed, and 
have been found, in some instances, to have wandered 
into the new growth from the older type. An inclusion 
of the germinal material also takes place in these forms 
where the destructive and reconstructive metamorphosis 
obtains. 

In comparing animals with plants, there should occur 
a time in the life cycle of the former, when the homologues 
of spores are formed, these giving rise, after a number of 
divisions, to the conjugating gametes. There is, at present, 
no definite point which can be fixed upon as homologous in 
this respect, and authorities seem to differ as to the stage in 
which reduction takes place. It is noteworthy that when, 
in animals, a generation which bears gametes occurs as an 
outgrowth on a former generation, although the other cells 
of the body are capable, in some degree, of regeneration, no 
buds are thrown off which can exist independently. It 
would seem then that, in these cases, a certain degree of 
sterilisation is imposed on this generation from its very 
beginning, and that the cells in it which produce the gametes 
have found their way into it by migration from the parent 
form. Dr Beard, in his embryological researches, has come 
to the conclusion that the cells which go to form the gametes 
in the mammal, wander into the embryo from the tropho- 
blast, and in the fish from the yolk-sac and blastoderm, and 
these he looks upon as an older generation, upon which the 
embryo has come to lead, for a time, a parasitic existence (2). 
There seems good reason for having faith in this origin of 
the germ cells in the higher animals, as it seems the most 
easily understandable method of explaining how continuity 
of germ cells can take place. From what is known of the 
power of regeneration, it at first seems unnecessary to con- 
sider that all the cells of the embryo must be destined for 
sterilisation. So long as division of the cells continues, a 
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remnant of the germinal power persists, and this must be 
very considerable in those cases where there is regeneration 
of a whole limb. A point in favour of the view of a migra- 
tion of the primary germ cells to their position in the 
embryo, is the very localised position of the reproductive 
organs, and it is difficult to understand, on a theory of the 
origin of germ cells from the embryo, how they could retain 
their primitive character and always come to lie in the same 
position, unless they constituted a kind of meristem, from 
which all the other ^sues are budded off. 

Every cell, in the Metazoon or the Metaphyte, must be 
considered as a separate organism, which is kept along the 
right lines of development partly by association with its 
felIow& The development and specialisation of the com- 
pound individual would depend on the resultant of the 
individual tendency of each cell to develop along lines 
inherited from its forerunners, and the help or restriction 
imposed upon it by the other cells of the group in relation 
to the total environment. There will thus be, as in ''the 
struggle of parts " suggested by Boux, an adaptation of the 
different parts to one another, through a struggle for exist- 
ence in their mutual adjustment to their surroundings. A 
change in one cell will affect the neighbouring cells, and cells 
at a distance, by transmission of stimuli and by means of 
alteration in the nutrition and the production of chemical 
bodies. The development will be governed partly by the 
symbiosis, which will be the more complex accordiug to the 
complexity of the creature. In this connection should be 
remembered the effej^ of symbiosis on specific development 
in lichensi M also the effect of external conditions on plant 
rudiments and developing embryos. But there is also the 
common reservoir of sap, lymph, or blood, which is the chief 
environment of the cell community. From it the cells 
receive their nourishment, and into it they pass their pro- 
ducts of metabolism, and alteration in it is known to be 
a source of much change amongst them. All the cells of the 
group are derived from one initial cell, and their degree of 
specialisation depends on the amount of divergence in their 
metabolism from that of their mother. They all carry the 
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same stamp of heredity, and the different parts they play in 
the life of the group must depend, on the one hand, on the 
kind of metabolism they are forced to undergo by their 
environment, the effect of the rest of the body upon them, 
and, on the other hand, on the tendency of all the cells 
derived from the initial cell to develop along certain lines 
marked out by heredity. 

Each cell, by specialisation, gives preference to a certain 
function, or set of functions, which were dormant in the 
mother-cell, but only capable of perf^t action by gradual 
obliteration of the many other functions originally present 
in a dormant condition. The functions are thus limited in 
number by specialisation, but those that are left are rendered 
more capable. Arrest of specialisation, through the form of 
nutrition or otherwise, may leave the cell with many func- 
tions lying in a dormant condition, capable of specialisation 
if necessity calls for it, when the environment of the body 
will force the cell to take up the position required of it 
On the other hand, should the cell be not too far advanced 
in specialisation, and therefore have retained the greater 
part of the functions of the individual in a dormant state, 
it may, through change in the nutrition, or by being com- 
pounded with other cells which help to supply its deficiencies, 
be forced to begin a new development on its own accouut, 
thus reconstructing the whole individual again. The capa- 
bility of regeneration of the whole individual, as in regenera- 
tion of parts, would, in fact, seem to depend, in some cases, 
on a sufficient number of cells being left in mutual co- 
operation. 

The following remarks from "The Cell in Development 
and Inheritance " (3) may here be quoted : — " It is but a step 
from this to the very interesting suggestion of Driesch, that 
the nucleus is a storehouse of ferments which pass out into 
the cytoplasm, and there set up specific activities. Under 
the influence of these ferments, the cytoplasmic organisation 
is determined at every step of development, and new condi- 
tions are established for the ensuing change. This view 
is put forward only tentatively as a 'fiction' or working 
hypothesis ; but it is certainly full of suggestion. Could we 
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establish the fact that the number of ferments, or formative 
substances in the nucleus, diminishes with the progress .of 
differentiation, we should have a comparatively simple and 
intelligible explanation of the specification of nuclei and the 
limitation of development." Applying this hypothesis to 
the foregoing remarks in this paper, heredity would depend 
on the property of the nucleus to give rise to enzymes in 
certain directions or of a certain character, under appropriate 
stimulus. The effect of the cells upon one another, in de- 
velopment, would be to impose upon the nucleus of the cell 
a tendency to set free enzymes that adjusted the cell to 
meet the necessities of the community. Natural selection, 
by elimination of individuals, and the internal adjustment 
by the struggle for existence amongst the organisms of the 
community, would bring about the necessary co-operation 
in development, or symbiotic characters. There would be 
a constant elimination of those cells which did not work 
for the good of the community. The tendency of these 
enzymes, in the specialisation of plant tissues, would be 
to the formation of tissues of greater stability, while the 
reverse would be the case in the specialisation in the tissues 
of animals. Segeneration would be due to the effect of 
stimulus on the nuclei of cells not too far advanced in 
specialisation, which, by means of the regulation of the cells 
upon one another, would bring about the restoration of the 
missing part 

It is known to be through enzymes, in many cases, that 
the food is brought into the condition capable of assimilation 
by the tissue cells ; and it is likely enough that it is through 
enzymes, or some related chemical bodies, that this material 
is built up into the very living matter of the cell itself. 
Animals and plants of enormous dimensions arise, by the 
process of nutrition, from microscopic beginnings ; and what 
is the stimulus that transforms all this food into living 
material? The strictly specific modes of operation of the 
enzymes that have been studied in animals and plants must 
be remembered, and not only the great variety of purposes 
to which they are applied, but the extraordinary relation 
occurring between the amount of the enzyme and the 
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amount of the material it can convert. According to Pfeffer 
in his "Physiology of Plants" (4), their production is regu- 
lated in connection with the stage of development arrived 
at, as well as by stimulus from external agency, and " the 
production and excretion of enzymes exhibit a regulatory 
connection with one another, as is indeed the case with 
every metabolic function." 

In the union of gametes a further complication is induced, 
a doubling of the qualities in the germ cell. All the cells, 
from this onward, have the double qualities imposed upon 
them. For each correlated property or function, formerly 
present in the gamete, a couple to it is presented, which may 
be like it from identical inheritance, or may differ from 
it more or less in degree. The experiments in breeding by 
Mendel, Ewart, Bateson, and others, have shown that these 
couples may segregate, or separate again, when gametes are 
once more produced, and it is inferred that this is brought 
about by a halving of the qualities in sporogenesis or gameto- 
genesis. The halves of these couples are termed allelomorphs 
by the authorities on these experiments, and in this case the 
allelomorphs are said to have segregated (5). In other cases, 
however, it is noted that segregation may be incomplete or 
absent, and it is considered that there may be, in some cases, 
a breaking up of the allelomorphs, followed by recombina- 
tion. Again, when the allelomorphs are unlike one another, 
it is found that one may show itself in the animal or plant 
in undiminished intensity, or even exceed it, or, on the other 
hand, may be intermediate in character, or some character 
may present itself which is unlike either. In the first case 
the character is said to be " dominant," while the one that 
does not show itself is said to be " recessive." The work of 
Bateson (6), coupled with these experiments, has demonstrated 
that variation is usually, or perhaps always, more or less dis- 
continuous in origin. They have also produced strong 
evidence for what was first insisted upon by Weismann, 
viz, that variation arises in the germ cells, and is not 
imported into them from the somatic cells of the body. 
It also gives rise to the question as to what produces 
dominance of certain characters over others. It is the 
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opinion of some of these authorities on breeding, that domin- 
ance is usually with the phylogenetically older character. 
Should the dominance be shown to have some connection 
with the adaptation of the individual to its surroundings, 
it should be brought about by some form of natural selection. 
Although the theory that the properties of the germ cells 
are directly derived from those of the soma, has been under- 
mined by the theory of the continuity of the germ cells, a 
possibility of some direct or indirect mode of transmission of 
the properties acquired by the body in reacting to its sur- 
roundings, has, to some scientists, ever been a necessity. 
Darwin was strongly of this opinion, and put forward his 
theory of pangenesis as a possible method of explaining how 
it could be brought about. Then Weismann's theory of the 
germ plasm arose, which completely negatived all inherit- 
ance of adaptive qualities; and this led to much division 
of opinion between those who did and those who did not 
consider this method of transmission a nece^ssity of organic 
development 

Since then the work of embryologists, and the experi- 
ments of breeders, have gradually strengthened, if not con- 
clusively proved, a continuity of the germ cells, and yet the 
faith in some method of inheritance of adaptive qualities, 
either direct or indirect, has not abated, and indeed may 
be said to have gained ground. The following passages, 
taken from an abstract of a paper by Dr Beard, may here be 
quoted (7). 

In this abstract he gives what he calls his " Understudy 
Theory of Heredity," set up by the author as one result 
of the discovery of a morphological continuity of germ cells. 
After some observations, he remarks : *' For various reasons 
every ^g or sperm must be regarded as containing one 
complete set of all the characters or qualities necessary to 
form an individual of the species. At fertilisation two sets 
of these are somewhat loosely joined together. In the de- 
veloping embryo only one complete set of characters is made 
use of, and, while the other corresponding qualities remain 
more or less dormant in its cells, that set or pack actually 
employed may be made up of any characters taken from 
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either of the two packs, but so as to make up one complete 
pack. Turning then to the germ cells, each of these possesses 
the duplicated set, and later on, at the so-called ' reduction,' 
ic, at the final division of the oogonia into oocytes, and of 
the spermatogonia into spermatocytes, prior to the formation 
of conjugating cells or gametes, the twofold set becomes 
diminished to one pack only by the elimination of one com- 
plete pack. The true meaning of the reduction of chromo- 
somes is the elimination of one set of characters or qualities, 
such that if among those of the original sets there be any 
unsuitable ones these are rejected. The union of two sets 
of characters at conjugation is in animals retained by the 
germ cells, until the period of reduction, by the embryonic 
cell, until the commencement of its development, when it 
becomes latent, and in plants during the whole life period 
of the flowering plant The two sets cannot be identical at 
the start. As living entities, they must be influenced by the 
total environment, nutrition, climate, disease, toxins, etc. 
To all these influences they wUl react The effect of all 
the factors will be a different one on the differently 
constituted characters. Some it will favour, and these will 
flourish and increase in import ; others will be unfavourably 
influenced or neglected, and these will diminish. At the 
reduction there will be a settling up, and if the environment 
have not been a constant one, some of the characters will 
have become better than other corresponding ones, a new 
pack will be chosen, and the less favourable characters will 
be rejected. This elimination of characters may, on occasion, 
become an elimination of complete individualities, or, what is 
the same thing, as a casting out of ' ancestors/ Moreover^ 
because the two sets have been conjoined under the influences 
of the environment, and have reacted to this, the process 
becomes a self-adjusting mechanism, the up and down 
oscillations of the characters of the two sets endeavouring 
to follow and compensate the changes in the environment, 
and the result must be genetic variation. This process may 
be defined as germinal election and elimination in adaptation 
to the environment." 
Dr Beard therefore postulates a " germinal election," and 
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looks upon it as acting in accordance with the environment. 
He does not put forward any mechanism that would account 
for the suppression of certain characters and the retention of 
others, but evidently considers the soma in adaptation to its 
surroundings as indirectly afiecting the germ cells, and in 
some way producing survival of like qualities in them. 

Experiments have shown that the serum of blood of certain 
animals has a specific chemical reaction in relation to the 
blood of other animals (8), — the injection of the blood of 
one animal into that of another, giving to the serum of the 
latter new properties antagonistic to the blood cells of the 
former. The immunity produced by infection in zymotic 
diseases, and the whole system of antitoxin treatment, seem 
to have bearings in the same direction, viz., the formation of 
enzymes, or some chemical bodies, which are antagonistic 
in their relation to one another. Belated to this question 
is the effect of commencing maturation of the germ cells in 
producing secondary sexual characters, and the effect of 
the thyroid gland upon the rest of the body. Castration 
prevents the development of secondary sexual characters, 
and removal of the thyroid gland has very marked effects. 
In the latter case, that some enzyme or chemical body is the 
active agent, seems to be shown by the results of administer- 
ing the gland in the form of an extract for medicinal 
purposes. Other glands of the body, such as the adrenal, 
seem to have similar relations to the chemistry of the body, 
and it seems probable, indeed, that all tissues form some 
characteristic chemical bodies as a part of their metabolism, 
which have further relations to the other tissues. In the 
theory of pangenesis brought forward by Darwin to explain 
the method of accumulation of acquired characters in the 
germ cells, there has always been the difficulty of the orien- 
tation of qualities brought from different parts of the body in 
forming a morphological basis for heredity, and research has 
further shown a greater and greater difficulty in accepting any 
direct transmission of characters from the soma to the germ 
cells. That positive characters can be directly passed from 
the soma to the germ cell seems therefore out of court, but, 
on the other hand, there is no possible reason that negative 
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characteristics should not be stamped by the body upon the 
germ cells by elimination. Darwin's theory of Natural 
Selection as applied to the evolution of species, which has 
been shown to be so potent a cause in all forms of evolution, 
is in reality but a stamping of a negative facies upon a 
species, any positive variation, on the theory of the con- 
tinuity of the germ cells, being evolved in the germ cell 
itself. This theory of elimination, which has proved so 
effective in accounting for the evolution of species and for 
evolution in general, might well be applied to the results of 
adaptation upon the body and their reflection upon the germ 
cells. If we have two sets of qualities derived from the two 
parents, and if, as modern research indicates, these qualities 
are apposed in sexual transmission, there is a possible 
mechanism by which only those properties in the germ 
cell shall be transmitted, which are the couples of those 
properties in the body which have been successful in adapta- 
tion to their surroundings. These latter must, in the dual 
personality, either destroy or render latent the corresponding 
properties derived from the other parental gamete. It might 
be, that the one is rendered latent, and the other dominates 
the metabolism of the cell, and as to which becomes dominant 
would depend largely on the external environment in the 
delicate adjustment of the organism to its surroundings. 

It may be that there is a perpetual struggle throughout life 
for dominance in the metabolism of the cell, and that a 
change in the environment might throw the balanee of the 
dominance to one side or the other. It is evident that 
activity in metabolism would be entirely related to the 
dominant half, and it may be that it is the products of this 
activity, in the form of enzymes or some like chemical bodies, 
which render latent the other half, and perhaps in time 
cause its obliteration. We have, in the evidence of antagon- 
istic secretions of the tissues, something which may help 
us in understanding how this dominance might be attained 
If cells have the power of secreting material which is detri- 
mental to other cells antagonistic to their kind of metabolism, 
or which favours the growth of those of like metabolism, 
it is not improbable that that half of the cell which is 
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dominant, in accordance with reaction to the environment, 
may suppress the other parental characteristics. Such 
emanations, acquired by protective habit, though mingling 
together in the fluids of the body, may keep their specific 
character and react upon the germ cells. There would 
have to be a peculiar emanation for each correlated property 
coupled by amphimixis. During life each individual that 
reacted to the surroundings would, in each characteristic, 
become more like one parent, or more unlike both, or would 
in fiEU^t have its individuality more stamped upon it. This 
individuality would gradually stamp itself upon the germ 
cells, which might therefore vary in hereditary qualities at 
different periods in the life of the individual. Heredity 
would follow slowly upon change in the individual under 
changed conditions of existence. Should the properties 
derived from the two parents be not active in metabolism 
in relation to the adaptation of the body to its surroundings ; 
or, in other words, should these properties exist as a part of 
heredity, and having no present relation to adaptation, no 
emanation would take place tending to select these properties, 
and separation of the qualities would take place, according 
to Mendel's law, in the formation of the gametes. This 
indirect adjustment of the germ cells to the successful 
properties of the body in adaptation, would take place in 
that part of the life cycle which is chiefly reacted upon 
in adaptation to the surroundings. This would be more 
noticeable in the sporophytic generation of the higher 
plants and in the gamete-bearing generation of the higher 
animals, physiological election taking place during that 
period. The effect of this would be that the gametic 
halves, instead of remaining in passive relation awaiting a 
possible separation by reduction, would be stirred to 
nearer union by the chemical stimuli, and the effect of 
reduction would be a mere halving of a new compound 
consiBting of the successful properties in relation to adapta- 
tion. 

Since writing the above, my attention has been drawn by 
a review in Niature, for January 1905, to Dr H. M. Vernon's 
book on Variaiion in Animals and Planets, from 
vol* XVJ. 
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quote the following passages : — "Through what agency is the 
environment enabled to act on the germ plasm ? To me the 
only conceivable one is a chemical influence, through pro- 
ducts of metabolism and specific internal secretions. We 
have seen in a previous chapter that the products of 
metabolism of an organism may exert a retarding influence 
on its own growth, and in some cases a stimulating effect 
on the growth of other organisms. Physiological research 
of the last few years has shown that most of the organs and 
tissues of the body have specific internal secretions, which, 
passing into the general circulation, may exert an influence 
of vital importance on the general metabolism of the organism. 
Thus extirpation of the thyroid gland produces symptoms 
which in many animals end fatally, but which may be 
diminished or suppressed by feeding on the gland substance, 
or injection of extracts of it. Extirpation of the suprarenal 
glands results in much more speedy death, and here again 
the injection of extracts may delay the fatal issue." 

Dr Vernon gives several other examples, and then goes on 
to say: — "Does it not seem distinctly probable, therefore, 
that every tissue in the body to some extent affects every 
other tissue ? Each may have its own specific products of 
metabolism, and perhaps specific internal secretions, which, 
passing into the general circulation, may in turn stimulate 
or depress, or otherwise affect, every other tissue in the body. 
Whenever a change in the environment acts upon the 
organism, therefore, it to some extent affects the normal 
excretions and secretions of some or all of the various tissues, 
and these react not only on the tissues themselves, but also 
to a lesser degree upon the determinants representing them 
in the germ plasm." 

This " specific secretion hypothesis," as it is termed by Dr 
Vernon, has a striking resemblance to the hypothesis put 
forward in this paper. It differs, however, in his basing his 
hypothesis on Weismann's determinants. He also gives 
no recognition to the suppression of one set of the dual 
characters in the tissue cells, which is necessarily the founda- 
tion of the hypothesis here put forward. In conclusion, I 
may say that if the hypothesis of Driesch, that the nucleus 
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is a storehouse of ferments which set up activities in the 
cytoplasm, were shown to be the right one, we should have, 
not only an explanation of the specification of nuclei and 
limitation of development as quoted above, but a possible 
explanation of how the beautiful adjustments, which animals 
and plants undergo in relation to their surroundings, could 
be indirectly handed on in inheritance, and this without 
entailing the destruction of individuals to the extent that 
is required by the ordinary interpretation of natural selec- 
tion. That natural selection has far-reaching powers in all 
these adjustments has to be admitted without doubt, and 
the hypothesis advanced in this paper is but a carrying of 
natural selection into the tissue cells as individuals, which 
work in a kind of symbiosis in their complex relations to 
one another. If this be true, there is no reason to doubt 
that, by the doubling of inheritance in the union of gametes, 
the war of elimination may be carried into the far recesses 
of the cell, and that " a germinal election and elimination 
in adaptation to the environment " (9) may be a source of 
variation in the germ cells. 
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XI. ^* Scotia'* Collections: Scottish Antarctic Expedition. — Re- 
port on the Antipatharians, By Professor J. Akthub 
Thomson, M.A. 

(Read 27th MArch 1905.) 

Mr W. S. Bruce, leader of the Scottish Antarctic Expedi- 
tion, sent to me for examination and report a collection of 
twelve specimens of Antipatharians, made in the coarse of 
the " Scotia " voyage. 

The collection, though small, may be of interest in regard to 
the geographical distribution of this primitive and extremely 
divergent order of Zoantharians. As the Antipatharians, or 
Antipathidea, form what must be called, relatively speaking, 
a small order, it is not surprising to find that the ** Scotia " 
collection included in its twelve specimens only three species. 
It is more remarkable that these all belong to the genus 
Bathypathes^ established by the late Mr George Brook in 
his " Challenger " Beport. The specimens were preserved in 
formol, but this seems a quite unsuitable fixative for such 
forms, as far as histological details are concerned. Sections 
were made of the best of the specimens, but they were 
unsatisfactory. Where there are no calcareous structures to 
deal with, Bles's fluid might perhaps be tried in the future. 

Order ANTIPATHARIA, or ANTIPATHIDEA. 
Family ANTIPATHIDJE. 

Sub-Family Schizopathin^, Brook. 
Genus Bathypathes, Brook. 

1. Bathypathes patiila, var. plenispin^a, Brook. 

I entrusted five specimens, which I thought might be new, 
to Mr John Anderson, a student in the Advanced Course 
of Zoology in the University of Aberdeen, who gave me a 
detailed description of them, and made sections and pre- 
parations. But his conclusion, which I have carefully 
verified, was that all the specimens belonged to Bathypathes 
pattUa, var. plenispina, of which the " Challenger " Collection 
had one specimen. There is therefore no need to print 
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Mr Anderson's description, though a few of his data may 
be of service. 

Three of the five specimens were attached to small stones. 
All were gracefully curved pinnate colonies, with the 
branches nearly, but not quite, opposite, and not quite in 
one plane. The lower branches make an acute angle with 
those of the opposite side, but this angle increases with the 
following branches till the two at the very top make a very 
large obtuse angle with one another. 

In four of the specimens the total length of the stem 
was found to be 18*5, 17, 16*5, and 16*5 cm. Three of the 
four had ten branches on each side, while the longest 
specimen had twelve brauches on one side and thirteen on 
the other. The branches occur in pairs with such strict 
uniformity that one might suspect the loss of a branch. 
But there is no hint of this. 

The branches on one specimen were measured, and the 
lengths in centimetres from the base upward are given in 
the following Table : — 

Right Side. Left Side. 

Branch. Leogth in cm. Length in cm. 

1 2-4 2-5 

2 Broken off. 2-5 

3 5-2 3-5 

4 6-8 4-7 

5 7-6 6-5 

6 7-6 60 

7 8-5 6-5 

8 7-5 6-5 

9 5-6 6-3 
10 4-7 40 

Thus, on one side, branch 7 is longest, on the other 
branches 7 and 8 are of equal length. The lower and higher 
branches are shorter than the more central, and the grada- 
tion of the graceful colony is on the whole regular. 

"Isolated" zooids occur both on the main stem and on 
the branches; they are disposed on only one side of the 
branches, at fairly regular intervals; their bases are con- 
nected by ooenenchymatous outgrowths. They correspond 
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to the BathypatheS'tj^e, and from Brook's point of view 
they illustrate dimorphism occurring in trios — ^two elongated 
*' gonozooids " with a globular "gastrozooid " between them. 

The axis of the stem and branches is dark brown in 
colour when looked at with the naked eye* The spines, 
broad at the base, and taperiog to a point, arise at right 
angles to the axis, and four longitudinal rows are visible 
from one aspect. The niovement of the gas and liquid 
within the axis showed that it waa hollow, as cross BectioDs 
confirmed. 

The specimens agree well with the description wbich 
Brook gave of Bathypathes paiula, var. pknispina, eg., as to 
the acute angle between the lower branches and the four 
rows of spines visible from one aspect. But it may be noted 
that the " Challenger " specimen was only 12 centimetr^^s 
in length, and had only three pairs of branches. The type 
specimen oi B. patvla had, however^ 9-11 branches. 

The jar containing the specimenB is labelled "Cod Bank/' 
1st December 1903. 

2. Bathypathes aUtniaia, Brook* 

A fine and well-preserved specimen, measuring 24 cm. 
in height by 18 cm. in breadth across the lowest branches, 
seems referable to Bathypathes altemata, of which the 
'' Challenger" Expedition also obtained but a single exampla 
Of the total height, 10 cm. go to the sterile part and 14 
cm. to the pinnate frond. 

The specimen agrees in general with Brook's description, 
but it is bigger and stronger, the branches are far more 
numerous (20 on one side, 21 on the other), and the axial 
spines are more regular. The " Challenger " specimen was 
only 18*5 cm. in height, and had 12 branches on one side, 
13 on the other. It was said to be more slender than 
B. patvla and with smaller zooids, but the reverse is the 
case with Brace's specimen of B. altemata, which is probably 
older and more vigorous than the colony obtained by the 
" Challenger." 

There is no locality marked for this specimen. 
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3. Bathypathes bifida, n. sp. 

Six interesting specimens of what seems to be a quite new 
form were trawled on the 18th March 1904, in lat. 71' 22' S., 
long, le** 34' W. Each is firmly attached to a small stone, 
and all the six specimens are practically the same in size 
and form. A slender basal piece rises vertically from the 
stone to a height of 15 mm., and then bifurcates into two 
long branches which extend in opposite directions, at first 
almost at right angles, and gradually curving slightly up- 
wards to a length of about 16 cm. There is no hint of 
any continuation of the short main stem or of any breakage ; 
there is a slight re-entrant angle at the origin of the two 
branches. 

The axis is almost hair -like, 1 mm. in diameter at the 
very base, 0*2 mm. in the branches. It appears black at a 
distance, but is reddish brown under low power. It bears 
four rows of low conical, yellowish or brownish, spines, 
which have broad J^ases and blunt tips. The spines measure 
01 to 0-05 mm. in height, and are separated along any one 
line by intervals varying from 0*2 to 0*3 mm. It is most 
unfortunate that all the six specimens are almost quite bare 
of zooids. Three or four are left, isolated from one another, 
and agree with the Bathypathes type. The most remarkable 
feature is the length of the lateral tentacles — up to 3 mm. 
Brook described four species of Bathypathes^ and L. S. 
Schultze has described a fifth from the " Valdivia " expedi- 
tion. Our new form is quite distinct from any of these. 

Brook regarded Bathypathes and its allies as dimorphic. 
He thought that the zooids occurred in trios — two gonozooids 
with a gastrozooid between them. From the little we have 
seen, we incline to the view expressed by Dr G. C. Bourne 
that there is but one kind of zooid, which appears to be 
divided into three parts — two reproductive and one gastral, 
each with two tentacles. 
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XIT. Notes on the Lower Carboniferous Fishes of Eastern 
Fifeshire. By Dr R. H. Traquair, F.R.S., F.G.S. 
[Plate v.] 

(Road 16th January 1901; appeared witboat figures in the Oeoloyieal 
Magazine for March 1901, pp. 110-114.) 

Not much has as yet been done in the way of cataloguing 
the fossil fishes of the Lower Carboniferous rocks of Eastern 
Fifeshira A few species and localities were noted by the 
late Rev. Thomas Brown in 1860,^ and by Mr Kirkby in 
1880,^ and the late Mr Robert Walker published a paper 
in 1872,^ in which he described what he supposed to be 
a new species of Amblypterus (A. ancotwoBchmodus) from the 
oil-shale works at Pitcorthie, near Anstruther. In this 
paper Mr Walker drew attention to the abundance and 
variety of fish-remains in the oil-shale and ironstone worked 
at that locality, promising to describe them in detail after- 
wards — a promise which he was never able to fulfil After 
his death in 1881, his important collection of fish-remains 
from this and other localities in East Fife was acquired by 
the Edinburgh Museum, and largely forms the bads of the 
present list I myself have also done some collecting in this 
region; and a good many years ago the Museum acquired 
a number of specimens collected by Mr W. T. Eannear 
at Ardross, some of which are of great interest. 

The district in question is comprised in Sheets 41 and 
49 of the Geological Survey Map of Scotland. All the 
species here noted are from Lower Carboniferous rocks, the 
horizons represented being the Upper part (oil-shale group) 
and the Lower part of the Carboniferous Limestone Series. 
Here I may note that in 1890 ^ I included the Teleostomi 

^ "Notea on the Mountain Limestone and Lower Carboniferous Rocks of 
the Fifeshire Coast, from Burntisland to St Andrews," Trans, Ray. Soe. 
Sdin,, vol zxii. (1860) pp 385-404. 

^ "On the Zones of Marine Fossils in the Calciferous Sandstones of Fife," 
Quart. Jour. Oeol. Soc., vol. xxxvi. (1880) pp. 559-590. 

' ' On a New Species of Amblypterva and other Fossil Fish-remains from 
Pitcorthy, Fife," Trans. Oeol. Soc. Edin., vol. ii., part i., pp. 119-124. 
With Plate. 

* "List of the Fossil Ganoidei and Dipnoi of Fife and the Lothians," 
Proe. Boy. Soe. Edin., vol. xvii. (1890) pp. 885-400. 
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and Dipnoi of the region in a list of the fishes of these orders 
occurring in Fife and the Lothians, published by the Boyal 
Society of Edinburgh. The present list, however, includes 
the Elasmobranchs as well, and also a few additional species 
now described as new. 



CALCIFEROUS SANDSTONE SERIES. 
Elasmobbanchii. 

1. Plevraeanthtu harridulus, Traq. Pitcorthie 

2. Diplodtts parvtUtUf Traq. Pitcorthie. 

3. Cladodus unicuspidcUuSy Traq., n.sp. Near Rock and Spindle. 

4. CaUoprisiodus pectincUus (Ag.). Rocks east of St Andrews ; 

Pitcorthie. 

5. OraearUhus arnUgeruSf Traq. Teeth at Ardross. 

6. Gyr<EearUhu8 sp. Rocks east of St Andrews; Pittenweem. 

Not sufficiently well preserved for specific determination. 

7. Sphenacantl^tu serrulatiUy Ag. Pitcorthie. 

8. Sphenaeanthus FifensiSy Traq., n.sp. Rocks east of St 

Andrews. 

9. EuphyaearUhus semistricUtu, Traq. Ardross. 

10. Trutydiius areuoMiSj Ag. Pitcorthie. 

11. TVw^ycAtM* minar, Portlock. Pitcorthie. 

12. Cynopodius crentdaliUf Traq. Pitcorthie. 

13. AcarUhodes aulealus, Ag. Ardross. 

TELEOSTOMI. 
Crossoptertgii. 

14. Ehizodua ffibberU{Ag.), Rocks on shore east of St Andrews ; 

Pitcorthie. 

15. Rhixodus omatusy Traq. Pitcorthie; Pittenweem. 

16. SUrepsodus slriaiulus, Traq. Pittenweem. 

17. StrepsodiAS mMwr^ Traq. Pitcorthie. 

18. Codaeanthopsis curiae Traq., n.g. and s.p. 

ACTINOPTKRYGII. 

19. Eloniehihys Robisoni (Hibbert). Pitcorthie. 

20. Eloniehihys striatus (Ag.). Pitcorthie. 

21. Elaniehthys peetinatiM, Traq. Ardross. 

VOL. XVI. K 
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22. Rhadinichihya omcUisimtu (Ag.). Einess Burn, near St 

Andrews. 

23. RhadinichUiys carinatus (Ag.). Pitcorthie; Com Ceres, 

near Ealrenny. ' 

24. Rhadinichihya breviSf Traq. Pitcorthie. 

25. NemcUoptychiua Greenocki (Ag.). Pitcorthie. 

26. GoncUodua punctatiu (Ag.). Pitcorthie. This is the Ambly- 

pterua ancanocechmodvs of R. Walker. 

27. Eurynotua crencUuay Ag. Pittenweem; Pitcorthie; Com 

Ceres ; Kenly Mouth, east of St Andrews. 

DIPNOr. 

28. Ctenodtia interruptus, Barkas. Pittenweem. 

CAEBONIFEROUS LIMESTONE SERIES. 
Elasmobrancuii. 

1. PetcUodua acuminatvSf Ag. Ladedda, near St Androws. 

2. OracarUhfM armigerua^ Traq. Largoward. 

3. Sphenacanthus aerrulcUua, Ag. Denhead Ironstone, Den- 

head, near St Andrews. 

4. AcarUhodea sp. Denhead. 

TELEOSTOMI. 
Crossopterygii. 

5. Rhizodua Hihherii (Ag.). Denhead. 

6. Rhizodua ornatvs, Traq. Denhead. 

7. Megalichihya sp. Denhead. 

8. Ehnichthya RoHaoni (Hibbert). Denliead. 

9. ElonichHiya pectinatua, Traq. Denhead. 
10. Eu/rynotus crenattiaj Ag. Denhead. 

The above list contains all the species, thirty in number, 
which are contained in the Natural History Department 
of the Edinburgh Museum, or in my own collection. Mr 
Kirkby, however, records Ctenacanthus sp. from near the 
Rock and Spindle, and Posdlodtis obliqutis, Ag., from a marine 
limestone of Calciferous Sandstone age on the coast near 
Randerston Castle. 
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Notes on Spbcies. 

Diplodus. — I have found small Diplodxis-iQeih. in shales on 
the shore at Pittenweem, but which can hardly be safely 
identified with any known form, or considered as new. 

Cladodus unicuspidattLS, n.sp. (Plate V. Figs. 1 and 2). — 
Base flat below ; depth from back to front about two-thirds 
the width from side to side ; contour more convex in front 
than behind. A single slender-pointed cusp arises from the 
middle of the front of the base, and is erect, straight when 
seen from the front (Fig. 1), sigmoidally curved when viewed 
laterally (Fig. 2), covered with delicate-raised ridges which 
increase in number downwards by intercalation. No trace 
of lateral cusps. Height of cusp of most perfect specimen 
^ inch, width of base laterally about the same. 

Under the term Monodadodus, Professor Claypole^ has 
separated from CUidodiis, Agassiz, two species from the 
Cleveland shale, on account of the apparent want of lateral 
cusps. Allied to Cladodus, and also possessing only one 
cusp, are Lamldodus and Hybodadodus of St John and 
Worthen.* The present teeth, however, agree so closely 
with Cladodus in all respects, save the want of lateral cusps, 
and the comparatively short lateral extent of the base, that 
I prefer leaving them with that genus for the present. 

A cluster of these teeth was found by myself many years 
ago in a septarian nodule on the shore near the Rock and 
Spindle, east of St Andrews. Owing to the hardness of the 
matrix, it was impossible to work out the superficial con- 
figuration of the teeth, except in two instances, where they 
happened to be covered by white carbonate of lime. 

Sphaujxanthus Fifensis, n.sp. (Plate V. Fig. 3). — Length 
of the largest specimen, 5f inches ; greatest antero-posterior 
diameter, f inch ; implanted portion reaching up to If inch 
in front and 2f inches behind ; form straight and tapering ; 
posterior area slightly concave, its margin showing traces 
of abraded denticles; anterior margin of exserted portion 
formed by a sharp median ridge; sides ornamented by 

1 American Geologist, vol. xi. (1893) p. 829. 
" Oeol. Survey of IlliTioia, vol, vi. 
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straight ribs or rounded ridges, which increase in number 
proximally by bifurcation, and are not nodose. 

This spine, of which there are several specimens in the 
Walker Collection, Edinburgh Museum, diflfers from Sph, 
serrulatus, Ag., by the multiplication of the lateral ribs by 
bifurcation instead of intercalation. The want of nodosity 
of these ribs is of no consequence, as the greatest difference 
occurs in this respect in diflferent individuals of Sph. serrulcUics, 
and also of the closely allied Coal-Measure loTm,Sph.hybodoides 
(Egerton). In a hard calcareous sandstone from the coast, 
east of St Andrews. 

Coelacanthopsis curta, n.g. and sp. (Plate V. Fig. 4). — 
Of this interesting fish only one specimen has been obtained, 
and that one is unfortunately deficient at the caudal ex- 
tremity. What remains measures 2 inches in length, and 
in this the length of the head is contained three times, being 
also equal to the greatest depth. The head bones are crushed 
and scarcely decipherable. Vertebral axis notochordal; 
abdominal region extending for J inch behind shoulder- 
girdle; no ribs are seen, but there is distinct evidence of 
the ossified air-bladder characteristic of the CoelacanthidsB. 
Neural arches united with the neural spines, which are very 
long, very slender, and closely placed ; haemal arches and 
spines similar in condition and configuration. On the dorsal 
aspect, and just above the termination of the abdominal 
cavity, a set of slender interspinous bones commences, these 
being short at first but rapidly increasing in length, until 
they are as long as the neural spines, and then the fish 
suddenly breaks up about 2 inches from the tip of the snout. 
Attached to the distal extremities of these interspinous 
bones are fin-rays, very short anteriorly, and still short at 
the point of truncation of the specimen. It is probable that 
similar elements existed on the haemal aspect of the skeleton, 
but have been lost. Paired fins not preserved, except a few 
imperfect rays where the ventrals ought to be. Indications 
of the presence of scales feeble. 

Strikingly new as this little fish is specifically, a word 
or two must be said as to its family and generic relationship. 
The ossified air-bladder, and the configuration of its neural 
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and haemal arches and spines, at once indicate that its family 
position is in the Coelacanthidse, but its diflferences from any 
known genus of this family are very strongly marked. We 
have, firstly, the abbreviated form of the fish, which is 
certainly not entirely due to post-mortein shortening up, as 
the skeletal parts in front of the place where the specimen 
is truncated lie nearly quite undisturbed ; secondly, the great 
proportional length of the neural and haemal spines ; thirdly, 
the apparent absence of the two separate dorsal fins with 
their compound supporting '' axonosts," characteristic of the 
Coelacanthidse. These may have been lost in the present 
specimen, but the tips of the neural spines come so close 
up to the dorsal margin that there would not have been 
room for the last-named elements of the form prevalent in 
the genera of this family. Fourthly, the median fin, which 
we see beginning just opposite the posterior termination 
of the abdominal cavity, corresponds, in its relation to its 
supporting elements, to the caudal of Codacanthics, but is 
immensely farther forward in its commencement It is 
unfortunate that, owing to the truncation of the fish shortly 
after the commencement of this fin, we cannot see the 
extremity of the tail, but enough is shown in the specimen 
to prove its novelty, both specific and generic. The acquisi- 
tion of more perfect specimens is, however, urgently to be 
desiredy as it is clear that, if the dorsal fins with their 
compound axonosts are really wanting in this form, a change 
-must be made in the received definition of the Coelacanthidse, 
as well as of the Actinistian group of the Crossopterygii — 
(From Ardross, collected by Mr W. Tait Kinnear, and now 
in the Edinburgh Museum.) 

Fueentrurus paradoxus, n.g. and sp. (Plate V. Figs. 5, 6, 7). 
— This extraordinary little organism measures 2f inches in 
length, of which | inch may be allotted to the head, | inch 
to the body, and 1| inch to the tail. The head is a mass 
of calcareous matter, in which something suggestive of a 
broad curved mandible can be seen, but admits of no further 
description. The body, f inch broad in front, is composed 
of a greyish film, which, when examined by a strong lens, 
is seen to consist entirely of minute, slender, slightly-curved 
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and sharply-pointed spinelets. The tail is tapering in form, 
consisting of amorphous-looking calcareoas matter, but on 
each side (assuming that the creature is crashed vertically) 
is a conspicuous row of double spinelets (Figs. 6 and 7) 
arranged exactly opposite each other. From a common 
base arise two spinelets, which are placed close together, 
and nearly parallel to each other ; one of them, the anterior, 
being only half the length of the posterior one, which just 
bahind the body may attain a length of -iV^h inch, though 
towards the end of the tail they become smaller; both 
spinelets are slender, slightly curved, round in transverse 
section, smooth externally, sharply pointed, and traversed 
internally by a central tubular pulp cavity. No trace either 
of internal skeleton, or of limbs, or fins of any sort, can be 
seen. 

This strange organism is another of the problems of 
PalsBozoic ichthyology, as it is scarcely possible to indicate 
its systematic position with any degree of certainty. The 
nature of its dermal armature would incline us to the belief 
that it is a Selachian, though all other evidence to that 
efiect is wanting. — (From Ardross, collected by Mr W. T. 
Einnear, and now in the Edinburgh Museum.) 

Explanation of Plate V. 

Fig. 1 . Cladodus unicuspideUtis, Traquair, seen from the front ; twice natural 
size. Calcifcrous Sandstone Series, Rock and Spindle, near St 
Andrews. 

Fig. 2. Another specimen of the same tooth, and belonging to the same 
mouth, seen from the side. 

Fig. 3. SphenaeanthiLS Fifensis, Traquair ; natural size. Oalciferous Sand- 
stone Series, shore oast of St Andrews. 

Fig. 4. Ctxlaeanthopsis curta^ Traquair; natural size. From the shore at 
Ardross. 

Fig. 6. Eucentrurua parado.rus, Traquair ; natural size. From the shore at 
Ardross. 

Figs. 6 and 7. Lateral spinelets of the tail region of Eueentrums paradoxus; 
magnified nine times linear. 
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XIIL The Odonata (Dragon-flies) of the Forth Area, By 
William Evans, F.RS.E. 

(Read 27th March 1905.) 

The present paper is another of the series on the faiina 
of the Edinburgh, or "Forth" area, which I have during 
the past sixteen years been submitting to the Society. The 
group now dealt with is a small one, and, I am sorry to say, 
poorly represented in the district. Nevertheless, it is an 
exceedingly interesting group, comprising as it does some 
of the finest insects to be found in this country, while all 
its mem'bers are suf&ciently striking to attract attention. 
The Odonata, although usually included in that very varied 
assemblage of insects known as the Linnean order Neurop- 
tera, are so marked off by distinctive characters that they 
stand quite alone, and will doubtless, in time, be generally 
granted full ordinal rank. The publication in 1900 of Mr 
W. J. Lucas's beautifully illustrated volume on the British 
Dragon-flies (7) has given a fresh impetus to the investigation 
of their distribution. 

There are very few published records of Odonata for this 
area, and these are mostly old and of comparatively little 
value. The celebrated Belgian authority on the group, 
Baron Edm. de Selys Longchamps, visited Scotland in 
1845, and evidently examined specimens in the collections, 
among others, of Dr Greville and James Wilson of Edin- 
burgh, but in his "Eevision" (5) and "Eevue" (6) he 
seldom indicates any more precise locality than " Scotland " 
{cf. Note by K J. Morton in Ent. Mo. Mag., 1900, p. 108). 
Specimens, as we know, were not so carefully labelled with 
locality and date then as they are now, but De Selys' 
statements would seem to indicate the former existence in 
Scotland of species now apparently absent. In giving my 
own lists of localities in considerable detail, I have in view 
the interest the information may have to future workers. 
It is easy to see that restriction — and consequent decrease — 
rather than expansion of range is likely to be the fate of 
some of the species as time goes on. 

Of the forty or so British Odonata, scarcely one-half 



88 Proceedings of the Royal Physical Society, 

occur in Scotland, and of these I have met with only eleven 
in the Forth area. It is possible that one or two others — 
Lev/^rhinia dubia, and j^schna ccerulea, for instance — may 
yet be discovered among the hills and glens at the head 
of the valley. As regards the past, we may feel sure that 
when ponds, peat-mosses, marshes, and meadows were more 
numerous, so were dragon-flies. 

In this district I have heard the name " Fleein' Edder " 
applied to the larger species. Sibbald, "Historia Animalium 
in Scotia," 1684, says, "Ex non favicantibus apud nos — 
Perla, the Adder's hoult or Dragon-fly!' 

I am greatly indebted to my Iriend Mr K. J. Morton for 
examining a number of my specimens, and for otherwise 
imparting to me much information concerning dragon-flies 
in general. 

A list of the works cited is given at the end of the paper. 
The order of the species and the nomenclature are the same 
as in Lucas's book (7). 

ODONATA. 

Family LIBELLULIDJE. 

Sympetrum striolatum (Charp.). 

While not uncommon in the western division of Scotland, 
where I have obtained it several times, this is a rare dragon- 
fly in the eastern section. A specimen in my collection 
was taken in the Callander district in the early "seventies"; 
and no doubt the species still occurs in that, the western, 
portion of "Forth": it has not, however, come under my 
notice there in recent years. In the neighbourhood of Edin- 
burgh I have only once met with S, striolatum, namely, on 
27th July 1901, when a single example was discovered 
basking in the sunshine on a sandy spot by the side of 
a dry ditch on Luffness Links. It must, I think, have been 
a wanderer from a distance. About a fortnight before, my 
wife saw a bright red dragon-fly, the size of this species, 
settle for a moment on the top of a tramway car at Brunts- 
field, a busy part of Edinburgh. Possibly some immigrants 
had reached us from the east 
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De Selys, in 1845, saw this species from Scsotland in 
Dr Greville's collection, but gives (5) no further indication 
of locality. 

Sympetmm scoticnm (Don.). 

LibeUula teotiea, Donovan, Nat Hist Brit Ins., zr. (1811), pp. 39, 40. 
Ooloored plate. 

Around Edinburgh this interesting species is now com- 
paratively rare, but in the bogs and marshes of Upper 
Forth it is still at least locally common. Doubtless it was 
formerly plentiful in Lower Forth also, when more " mosses " 
existed. Donovan (2, loe. cit.) thus wrote of it in 1811 : " We 
have been recently favoured with specimens of this species 
of LiheUvla by W. E. Leach, Esq., from whom it received 
the trivial name of Scotica, in reference to the country in 
which it appears only to have been hitherto discovered. 
This gentleman informs us it is common in the bogs of 
Scotland: he first observed it near Loch Awe, in Argyle- 
shire, and afterwards in the bog of Bannockburn, in which 
latter place it occurs in great abundance." I have seen 
specimens which were collected on the Bathgate moors by 
Durham Weir about 1840, and have two I took in the 
Macbiehill district in 1872. It is a late summer or autumn 
species, and De Selys (6) suggests that it may occasionally 
hibernate. 

Localities in which I have recently obtained S. scoticum 



BaTelaw Hon, netr Balerno, Midlothian, 7th Ang. 1895, 6 ; Ourrie Moor, 
Pentlands, 11th Sept 1900, 9 (from 0. OampbeU) ; BaUa, Lomonds, Ang. 
1895, one; Oohils, west of Glenfarg, common in small marsh, Sept 1899; 
hetween Strathmiglo and Glenfarg, 28th Sept 1899, one; reservoir, two 
miles north of Aherdoor, Fife, 4th Ang. 1900, 9 ; marsh, Clackmannan 
Forest, 18th Jnly 1901, two ^s recenUy emerged; Loch Ard, Aberfoyle, 
9 newly emerged, 81st Jnly 1900, common in Ang.; Strathyre and Bal- 
qnhidder. Sept 1902, a few. ^ 

Libellula qoadrimacolata, Linn. 

There is some evidence that this handsome insect was 
formerly widely distributed around Edinburgh. Now it is 
rarely seen here. It is still, however, fairly common locally 
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in the Upper Forth district. Duncan, writing in 1840 
(3, p. 291), says: "In the neighbourhood of Edinburgh it 
occurs at Duddingston Loch, among the Pentland Hills, and 
elsewhere." The only occasion on which I have certainly 
seen L, quadrimaciUata anywhere near Edinburgh was on 
8th June 1895, when I had the pleasure of watching three 
flying about a curling-pond, surrounded by trees, near Drum- 
shoreland, Linlithgowshire. In the summer of 1897, a 
dragon-fly which, from the description given me, was 
probably also of this species, was seen at the clay-pits, 
Portobello. 

In Upper Forth, where, as already stated, it is still locally 
not uncommon, I met with a few examples near Aberfoyle 
in July 1900 — on the 31st, one, a $, was captured in a 
boggy hollow on the hills behind the village. 

Migratory swarms of Z. quadrimeumkUa have frequently 
been recorded on the Continent, at Heligoland, and even on 
the south east coast of England (cf. articles by J. W. Tutt in 
EfU. Record for 1899, pp. 153, 181, and 213); but the only 
immigration on this side of the Tweed of which I have a 
note is thus referred to in a paragraph from a newspaper 
of 29th June 1900 : — "A few days ago, a flight of insects 
was observed to alight upon the Magdalen field, at Berwick, 
after coming from the direction of the sea. Some specimens 
were captured, and they have been identified as ' LibeUula 
quadrimaculata ' (Dragon-flies)." Gatke in his fascinating 
book, ''Heligoland as an Ornithological Observatory" (p. 89), 
states that countless swarms suddenly make their appear- 
ance on that island before thunderstorms. 



Family JE80HNID.S. 

Oordnlegaster annolatus (Latr.). 

/ LibelltUa vtUgaHssimaf Stewart's List of Edinburgh Insects (1), 1S09. 
t jEachTia fareipcUay List of Dollar Insects (4), 1841, New Stat. Ace, 
viii. p. 89. 

I have never, for certain, seen this grand insect in the 
district around Edinburgh, and if it occurs at all now it must 
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be very rara Bat likely enongh it did occur formerly. 
Lncas (7), quoting De Selys (6), gives as a locality ''near 
Edinburgh/'^ and I cannot think what the names quoted 
above can refer to if not to this speciea Oimiphus vulga- 
tissimus (L.) may have occurred here then, but I hardly 
think 80. 

De Selys (5) in 1846 recorded C. annulains from Loch 
Katrine, in the upper portion of "Forth," and it is still 
locally common there. In July 1900 (27th and 30th) I 
captured two on boggy ground behind Aberfoyle; and in 
1901 a large $ was secured at Loch Ard on 4th June, 
and several of both sexes at Brig o' Turk in July. In 
August last a pair were taken at the Trossachs by Mrs 
Morton. It makes its appearance two or three weeks in 
advance of the next 



Achna jnncea (linn.). 

/ LihellfUa grandia, Stewart's List of Edinburgh Insects, 1809. 

t Mhfna varia. List of DoUar Insects, 1841, New. Stat. Aco., viii. p. 89. 

Of the lai^ger dragon-flies, this is decidedly the most 
common in the area, and is the only one which still has 
many habitats in the district around Edinburgh. Although 
naturally somewhat local, it is widely distributed throughout 
"Forth," and while never rare, is more plentiful in some 
seasons than in others. In 1904, for instance, it was com- 
moner than I have seen it for a good many years past. 
When a boy, I knew this fine insect well, in all its stages, 
in and around the ponds in the grounds of Penicuik House ; 
and specimens then captured are still in my collection. I 
have always admired its powerful flight, as it hawked for 
flies round the margin of some sedge-girt loch or pool, along 
the bank of a river or a hill-burn, or by the edge of a fir- 
wood near the moors. It appears rather later in the season 
than the previous species, August and September being the 

* De Selys* words in the •'Revue'* (6) are: *' Commune en Ecosse prte 
d*Edimboarg et anx environs des grands lacs.** In the '* Revision *' (5), four 
years earlier, they are: "Scotland. LocaL Loch Lomond, Loch Katrine. — 
Hub. Dr Greville, Blyth, etc*' 



92 Proceedings of the MaycU Physical Society. 

best months for it; bat I have frequently seen it on the 
wing in July, and have occasionally observed it still on the 
prowl at the approach of evening. 

I have little doubt the names quoted above from the old 
lists refer to this species. The name juncea does not appear 
in the lists. It is of course possible that grandis did occur 
at one time. In the Boyal Scottish Museum there is an old 
specimen of JS. juncea from Greville's collection, labelled 
"Bathgata" 

Localities in which I have taken or otherwise noted 
jS. juncea are as follows : — 

Penicnik Ponds, 1866, etc.; Habbie's Howe, Garlops; MacbiehiU; Pent- 
land Hills (Olenoorse, Fairliehope, Aug. 1904, and Nether Habbie's Howe, 
6 and 9 , 7th Sept 1904) ; Tyne below Haddington, Aug. 1900 ; Presmennan 
Loch, Aug. 1894 ; near Dunbar (D. Bruce) ; marl-pit, Davidson's Mains, July 
1900, one ; Ourrie Moor, Sept. 1900 ; Malleny Dam, Balemo, Aug. 1893, 
Aug. 1901, etc ; Bavelaw Moss and Wood, Aug. 1875, Sept 1898, Aug. 1895, 
Aug. 1904, several, and other occasions; near Kirknewton, 7th July 1900 
and 8th Aug. 1904 (still on wing 6.30 p.m.); Cobbinshaw Moes, 21st Sept 
1904, two; Armadale, one, 27th July 1900 (A. Miller); old quarry, near 
Bo'ness, July 1901; Dalmeny, July 1901, 6 (Campbell); marsh on North 
Queensferry hills, Aug. 1900, three; Thornton, Aug. 1898; near Falkland, 
Aug. 1895; near Dollar, July 1901 ; near Callander; Brig o' Turk, 80th July 
1901 ; Balquhidder, Aug. 1902, several. 



Family AGRIONIDA 
Oalopteryx virgo (linn.). 

Libellula virgo, Stewart's List of Edinburgh Insects, 1809. 

CcUepteryx virgo. List of Dollar Insects, 1841, New Stat Ace., viii p. 89. 

This beautiful insect seems now restricted to a few localities 
in the upper or highland section of the area, but there is 
evidence that formerly its range, as might be supposed, was 
very much wider. According to Stewart {loc, cit.) it occurred 
in the neighbourhood of Edinburgh a century ago, and it is 
included in a list of insects occurring in the parish of Dollar 
(4, loc. cit.) written in 1841. I have a specimen which was 
brought to me from the Trossachs many years ago, and in 
1894 I was assured that it was still to be found at Loch 
Yennacher. The only place where I have myself met with 
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thiB blae-winged "Demoiselle" is in the vicinity of Aber- 
foyle, where I saw a male in June 1896, but failed to secure 
it before it flitted across the river. In June 1901 a few 
specimens were obtained on the banks of a sluggish stream 
in the same neighbourhood. [Again 30th June 1905.] 

Mr Morton has pointed out to me that my Scotch speci- 
mens of C. vvrgo $ , belong to the northern form, which is 
paler at the bases and tips of the wings than southern 
examples. 

Lestes sponsa (Hansem.). 

I have a specimen of this small dragon-fly taken in 
the early ''seventies'' in the Callander district, but unfor- 
tunately I have no note of the exact locality, and I have 
fiedled to find the species again during recent visits to Upper 
Forth. It is widely distributed in the north and west of 
Scotland (I have it from several localities), and it is common, 
according to Mr King (Lucas's ''British Dragon-flies"), no 
farther away than Dalmally, so I have no doubt it is still 
present in some of the many suitable spots towards the 
western limits of "Forth." It appears about the beginning 
of July (in 1893 I took two at Aviemore in June), and 
continues on the wing till September. 

L. tponsa, from "Scotland," was noted by De Selys in 
Greville's collection in 1845, but no more definite locality 
is given. 

PyrrhoBoma nymphnla (Sulz.). 

Agrion minium, Selys (5), Ann. Mag. Nat. Hist, 1846, p. 226. 

This is the small red dragon-fly that one not unfrequently 
sees about the margins of peat-pools, ponds, and ditches, and 
on the adjoining moors and meadows. With a decided 
preference for moorland districts, it is widely distributed 
throughout the area, and is still locally common. De Selys 
(he. eit.) in 1846 noted it in Greville's collection from " Scot- 
land" — ^likely enough from this district, for there can be 
no doubt the insect was formerly more plentiful in the 
vicinity of Edinburgh than it is now. I remember when 
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it occurred in the marshes, now nearly all destroyed, on 
the Braid Hills. 

My localities and dates for it are — 

Braid Marshes, 1878; near Penicuik; Loganlea, Pentlanda, 9, 27th May 
1895 ; Bavelaw Moss, June 1895, and 29th and 80th May 1900, fairly common ; 
15th May, 6, 27th May and 3rd July 1901, common; June 1904, a good 
many ; meadow near Kirknewton, 7th and 10th July 1900, several ; New- 
park, June 1895; Drumshoreland, June 1895 and July 1904, a few; near 
Torphichen, 15th June 1895; pond near Cullalo, Fife, June 1900; Duohray, 
near Aberfoyle, 27th Biay 1896; Trossachs Road, Aberfoyle, June, several, 
and 6 , 27th July 1900. 

Ischnnra elegans (Lind.). 
This, the smallest species we find here, is very widely 
distributed, and common locally. Unlike the last, it avoids 
the moorlands, preferring sedgy and weedy ponds, dams, and 
deep ditches to peat-pools. I have taken it in the following 
localities : — 

Luifness Marshes, Aherlady, June 1890, July to 9th Aug. 1898, and 16th 
June 1900, a good many ; Duddingston Loch, at the curling-pond, 26th July 
1900, and 4th July 1902, abundant ; marl-pit, Davidson's Mains, July 1900, 
a few; Malleny Dam, Balemo, July 1901; canal, near Ratho, Aug. 1908; 
Drumshoreland curling-pond, June 1895, July 1900, and July 1901, common; 
Kilconquhar Links, June 1897 ; Otterston Loch, July 1901 ; Cnlross, July 
1900; mill-pond, Bridge of Allan, 28th June 1901, common; Loch Ard, 
July 1900, common. 

Agrion paella (Linn.). 

A, pttella, Evans, Ann. Scot Nat. Hist., 1900, p. 125, and Ent. Mo. 
Mag., 1900, p. 88. 

While common in the greater part of England, the true 
Agrion pudla appears to be a rare insect in Scotland. The 
only occasion on which I have taken it was on 22nd June 
1896, when I found a few flitting about an old day-pit 
at Bush, near EosUn, county of Edinburgh, as recorded in 
1900 {loc, dt.). The name puella appears in Stewart's Edin- 
burgh List (1), but the record is of doubtful application, 
for several forms — including the next — were then covered 
by that name. De Selys (5) seems, however, in 1845 to 
have identified both pudla and cyathigerum from " Scotland " 
in Greville's collection. 

The distribution of these small blue-bodied species in 
Scotland is much in need of investigation. 
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EnaUagma cyathigemm (Charp.). 

/ LiUlhda pueUa (whole or part), Stewart's List of EcKnburgli Insects, 
1809. 

The el^ant little blue-bodied dragon-flies one so often 
meets with are the males of this species. It is much our 
commonest dragon-fly, occurring more or less freely in 
suitable localities — meadows, marshes, banks of streams, 
ponds, etc. — throughout the area. There is no need to give 
all the localities in which I have identified it : the following 
will suffice to show how generally distributed it is. 

Braid Hills marshes, formerly common (1873, etc.)» still present in 1900; 
Dnddingston Loch, abundant, 1878, July 1889, 1890, 1892, etc.; Penicuik, 
1866, etc.; near Borthwick Castle, 6th July 1895; Ormiston, 6th July 1895; 
Presmennan ; Lnffness, June 1890 ; Tyne below Haddington, July 1900 ; 
marl-pit, Davidson's Mains, 19th July 1900, etc., common; Canal bank, 
Kiogsknowe, 4th Aug. 1902, a few; near Balerno, 8rd July 1901, etc.; New- 
park, July 1901 ; Dmmshoreland, 8th June 1895, 4th July 1901, common ; 
near Torphichen, 15th June 1895 ; near Bo'ness, June 1900 (B. Grodfrey) ; 
OtterstoD Loch, 10th July 1901, ^ s and 9 s, abundant, many just emeiging; 
Burntisland Waterworks, 5th July 1900, common; Thornton; Kilconquhar; 
Falkland, 14th Aug. 1895 ; near Oulross, July 1900, common ; Bridge of 
Allan, 28th June 1901 ; Aberfoyle and Loch Ard, 27th July 1900, abundant ; 
Trosaachs ; Loch Lubnaig. 

All of the above-mentioned species, with the exception, 
perhaps, of Agrian ptiella, have a very wide range in Britain 
— south of England to north of Scotland ; and they are also 
extensively distributed on the Continent. 

Other five species of Odonata are certainly known to occur 
in Scotland at the present time, namely : — 

Zeu>earhinia dubia (Lind.) — West and north. 
SonuUoehlora metallica (Lind.) — Inverness-shire. 
Somaiochiora arctica (Zett.) — Highlands. 
ASschna easndea (Strom.) — Highlands. 
Agrion h^astiUatum, Charp. — Aviemore, Inverness-shire 
(KM.M., 1900 and 1903). 

The following have also been recorded on good authority 
{cf. Mr Morton's note already referred to on page 87): — 

OHhetrum ccerukscem (Fab.)— " Scotland " (De Selys); 
Kirkcudbrightshire (Buchanan White). 
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JEschna grandis (L) — ^"Scotland" (De Selys); Kirkcud- 
brightshire (Buchanan White). 

Agrion pidchdlum, Lind. — De Selys (5), apparently in 
one of the west coast localities which he visited. 

A number of other species are alleged to have been taken 
in Scotland, but the records are old and vague or otherwise 
open to doubt. 

Beferences. 
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XIV. A Caialogiie ofLandy Fresh- Water, and Marine Crustacea 
f<yumd in the Basin of the River Forth and its Estuary, 
By Thomas Scott, LLD., F.LS., Mem. Soc. ZooL de 
France, etc. [With Map. Plate VI.] 

(Read 27th March 1905.) 

PART I.— MALACOSTRACA, CLADOCERA, and 
BRANCHIURA. 

Introductory Remarks. 

(1) On the Drainage Area of the Forth} 

The river Forth, from its soarce on the side of Ben 
Lomond to where it terminates in the estuary near 
Kincardine-on-Forth, measures about 64^ miles, and as the 
length of the estuary is about 48 miles, the total length, 
from the source of the river to the seaward limits of the 
estuary, is slightly over 112 miles. Leslie and Herdman 
describe the Forth estuary as extending to the Vale of 
Stirling, or about 8 miles farther west than the limit 
stated here. 

The drainage area of the river, including its tributaries, is 
almost 628 square miles, while that of the estuary is about 
1133 square miles, or about 1760 square miles altogether. 

The average depth of the estuary scarcely exceeds 15 
fathoms. There are one or two places where it reaches 
to about 40 fathoms, but these are very limited. A con- 
siderable portion of the estuary towards its seaward limits 
ranges from 16 to 30 fathoms in depth; but nowhere is 
there such deep water as in the Firth of Clyde. 

The largest fresh-water lochs within the area are — Loch 
Katrine, Loch Vennachar, Loch Voil, Loch Lubnaig, and 
Loch Leven (Eonross). There are a number of smaller 
lakes, such as Loch Achray, Loch Ard, Lake of Menteith, 
and others, a few of which, though not yet examined, are 

^ The measurements, etc., given here are obtained chiefly from Part II. 
of the Twelfth Anniutl Report of the Fishery Board for Scotland (1894), 
which contains a map of the catchment-basins of all the Scottish rivers, 
with explanatory notes, giving the lengths of the various rivers, the areas 
of each river-basin, and other useful information derived from official sources. 
VOL. XVI. >&. 
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not expected to add much to what is already known con- 
cerning the fresh-water Crustacea of the district. For a 
description of the physical geography of the estuary, see the 
Introduction to Parnell's Fishes of the Firth of Forth, and 
to Leslie and Herdman's Invertebrate Fauna of the Estuary. 

(2) On the History of the Crustacean Fauna of the Forth, 

Contributions by Sir Robert Sibbald and 
Professor Jameson. 

Though Sir Robert Sibbald in 1710, and Professor 
Jameson in 1809, published lists of Forth Invertebrata 
which are of much interest, the number of Crustacea re- 
corded by them is small, and consists for the most part 
of the larger species. 

Contributions by Harry Goodsir. 
The interesting field opened up by the researches of Harry 
Goodsir, and the success that attended his labours, might 
have directed some attention to the micro-crustacean fauna 
of the Firth of Forth, but the so-called " stalk-eyed " forms 
still continued to be the chief object of study. Even Pro- 
fessor Bell, in his work on the British Stalk-eyed Crusta^xa, 
could add little to what Goodsir had published on the 
Scbizopoda and Ciimacea, but simply transcribed that author's 
descriptions and drawings. 

Contributions by Dr James M'Bain. 

The lists of the flora and fauna of the Firth of Forth 
prepared by Dr James M'Bain, R.N., and which form part 
of. the Appendix to the Rev. Walter Wood's East Neuk 
of Fife — a local but valuable work on the history and 
antiquities of that part of Fifeshire, published in 1862 — 
marks an important stage in our knowledge of the natural 
history of the estuary, and, as the author remarks, the lists 
contained in that work are " more perfect than any which 
had hitherto been published." 

In the list of Crustacea given on pages 375 and 376 of that 
work, thirty-two species are recorded, the names of which 
are as follow : — 
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Stenorhynchua phalangium, now Macropodia roatrata (cf. Stebbing, 

History of Crustacea, p. 105). 
Inachus Dorsettensis. 
Hyas aranetis, 

„ coarctaius, 
Eurynome aspera. 
Cancer pagurus. 
Carcinus mamas. 
Portuntis viMTtegatus. 

„ depuratar, 

„ mixrmoretis. 

„ pusiUus, 
Pinnotheres pisum, 
Atdecyclus heterodon, 
Corystes cassivelaunus. 
LUhodes maia. 
Pandaliis annulicomts, 
Pagurus Bemhardus, 

„ ulidianus, 

„ Forbesii, 



now A. septemdentatus. 



„ Hyndmaami, 

„ Icevis, 
Porcellana pkUycheles, 
„ langicomis, 

GcUathea squamifera. 

,, sPrigosa. 
nexa. 
Munida Bandeletii, 
Homarus vulgarus, 
Nephrops norvegicus. 
Crangon mdgarus, 
Hippolyte varians, 
Mysis chamoeleon, 



„ P. MorUagui, 

,, Eupagv/rus Bemhardus. 
young of Ettpagurus Bemhardus. 
now (?) Eupagunis (or Spiropagurus) 
sculptinumus. 

„ Anapagurus Hyndmanni. 

,, „ lasvis. 



M. hamffia. 
Astacus gammarus. 



Macromysis flexuosus. 



Dr M'Bain, when compiling his list, appears to have over- 
looked the discoveries of Harry Goodsir, published in 1843 ; 
for, with the exception of the Mysis cJiamasleon, all the species 
recorded belong to the Decapoda. A second omission briefly 
noticed here, but which is more fully referred to in the 
sequel, is that of Calocaris Macandrece, Bell. This curious 
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species was obtained by Captain M' Andrew in the stomach 
of a haddock captured by him in the Firth of Forth in 1851.^ 
But the list, notwithstanding these omissions, is of consider- 
able value, as giving a fairly accurate summary of what at 
that time was known concerning the Crustacea of the Forth 
estuary. 

Contribution bt Leslie and Herdman. 

The next important contribution to the literature of the 
Forth Crustacea is contained in Leslie and Herdman's 
Invertebrate Fauna of the Firth of Forth, published in 
1881.* The authors have not only given the results of a 
large amount of original research, but they have incorporated, 
along with their own discoveries, the species recorded by 
previous observers, so that this work presents the meet 
complete account of the Invertebrata of the estuary published 
up to that date. The list of Crustacea contained in it, 
though limited to the two sub-classes Cirripedia and Mala- 
costraca, is considerably extended, and would doubtless have 
been much larger had the time at the disposal of the authors 
permitted them to take up the Eutomostraca as well; but 
the animals belonging to this sub-class are, for the most 
part, microscopic, and on that account, and also because of 
their great numbers and variety, require a considerable 
amount of time and patience for their successful study. 

Ninety-seven species of Crustacea are recorded in Leslie 
and Herdman's Catalogue, and they are arranged in the 
following order : — 

Cirripedia, .12 species. 

Amphipoda, .20 

Isopoda, . .10 
Cumacea (Sympoda), 7 

Stomapoda (Schizopoda), 4 

Decapoda, .44 

Total, ... 97 

' Cf. HisL of Brit. Crusty by Adam White (British Museum), published 
1857. p. 99. 
2 Proc, Roy, Phya. Soc., vol. vi. pp. 68-95, 201-231, and 268-315. 
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Among the Girripedia mentioned, one species — Balanus 
Hntinalmlnm — is, as stated by the authors, "an inhabitant 
of the warmer seas, and its occurrence in the Forth is an 
accidental circumstance." 

Among the Amphipoda, Caprella lohaia, 0. F. Miiller, is 
now regarded as synonymous with Caprella linearis (Linn.). 

Among the Isopoda, Ardurus (or Astacilla) gracilis, 
Groodsir, is considered by G. 0. Sars to be the young of 
A. longicomis (Sow.). 

Among the Gumacea, Cvma £dwardsi, Goodsir, has been 
shown to be sjmonymous with C. scorpioides (Montagu). 

Among the Schizopoda, Cynthia Flemingi, Goodsir, is con- 
sidered by Ganon A, M. Norman to be probably identical with 
Leptomysis lingvura, G. 0. Sars, and Themisto brevispinosa, 
Groodsir, to be probably the male of Mysis (Macromysis) 
JUxuasus (MtLll.).^ 

Themisto longispinosa, Groodsir, Ganon Norman is unable 
to identify — the description being insufficient. 

These and similar changes in arrangement and nomen- 
clature are, however, incidental to the more accurate know- 
ledge we now possess concerning the animals themselves, 
as well as concerning the discoveries and writings of the 
earlier authors, but notwithstanding these changes, the 
work referred to is still indispensable to those who wish 
to become acquainted with the natural history of the Forth 
estuary. 

GONTRIBUTION BY Db J. E. HENDERSON. 

A further contribution to the natural history of the estuary 
was made by Dr J. R Henderson, in a paper read before the 
Royal Physical Society of Edinburgh in December 1884, 
entitled, " Recent Additions to the Invertebrate Fauna of the 
Firth of Forth." The number of species previously recorded 
was considerably increased, and as Dr Henderson's attention 
had been devoted chiefly to the Crustacea, the largest number 
of the additions occurred in this group. They are as 
follows : — 

* Cf. Ann. cmd Mag, Nat. Hist., Sept. 1892, pp. 245 and 251, footnote. 
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AiiPHiPODA — 13 Species, viz.: — 
Hyale NiUeani (Bathke). 

Stenothoe poUexiaiia (Bate), now Metopa norveyica (Lillj.). 
Ampelisca cequicomis, Bruzel 
Iphimedia obesa, Rathke. 
Pherusa hictupis^ (Kroyer), now IParamphiihoe bictupis (Kroyer). 

„ Jucicolay Leach, „ lApIieriMa Jurinii (M. Edw,). 

CcUliopiushidetUcUugy Noi-man, now Pc^ramphithoeinctispts {Kroyer). 
Aora gracilis, Bate. 
Noenia tuberculosa, Bate, „ Podoceropsis SophicBy Boeck. 

„ excavata, Bate, „ „ excawUa (Bate). 

Coraphium tenuicomc, Noniian, „ Corophium affine^ Bruzel. 
Hyperia oblivia, Kroyer, „ Parathemisto oblivia (Kroyer). 

Proto ventricosa, Miill., „ Phtisica marinoj Slabber. 

IsoPODA — 3 Species. 
Taiuiis vittatus, Rathke, now Tanais Cavolinii, M. Edw. 
Jcera albi/rons, Leach. 
Idotea linearis (Penn.). 

CuMACEA (Sympoda) — 1 Spccles. 
Diastijlia In vis, Nortuan (previously recorded in Leslie and Herd- 
man's Invertebrate Fauna as Alau7ui roatrata^ Grooddr), 
now Diastylis rostra^us (Goodsir).^ 

Schizopoda— 2 Species. 

Nyctiphaiies norveyica (M. Sars). 

Podopsia SUihben (V. Ben.), now Macropsis Slabberi. 

Decapoda — 2 Species 

Hippolyte jmsiola, Kroyer. 
Eupagurus jmbescens (Kroyer). 

^ Pherusa hicu^ia is Bate's name, not Kroyer's ; and though Phenua 
hiciisput, Bate, was at one time eonsidtMed to bo synonymous ^*ith Kroyer's 
Ainphithof bicuspis (now Paramphithoe bicKspis (Kroyer)), it turns out, on 
the contrary, to he e(iuivalent to Aphmisa bispinosa (Bate). 

- It is hut right to state that though G. 0. Sars regards />. /orvif as identical 
with 7>. rostratiis, Norman does not agree with that opinion (see note under 
that species). 
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It will be observed from the above list that twenty species, 
exclusive of the Diastylis, were at this time added to the 
Crustacean fauna of the estuary. Two undescribed species 
belonging to the Amphipoda were also found by Dr 
Henderson in 1884, but were not recorded till 1894; ere 
that time, however, they had been described by Professor 
6. 0. Sars. They are entered in the present Catalogue under 
the names of SthenoTnetopa robtcsta (6. 0. Sars) and Param- 
phUhoe monocupis, 6. 0. Sars. 

Contributions by the present Writer in the Reports 
OF THE Fishery Board for Scotland, etc. 

Although various groups of the Crustacea were receiving 
more attention than formerly, it was not till 1888 that a list 
of the Forth Entomostraca was published. In that year I 
contributed a small paper to ihe Sixth Annual Report of the 
Fishery Board for Scotland, entitled, "A Revised List of the 
Crustacea of the Firth of Forth," in which I gave the results 
of some researches extending over the autumn and winter 
of 1887, and these included a list of marine Entomostraca. 
For several years thereafter, my leisure time was devoted 
chiefly to the study of the Crustacea, and especially of the 
Entomostraca of the Forth estuary. The work assigned to 
me by the Fishery Board for Scotland afforded me oppor- 
tunities for this study such as are seldom enjoyed by the 
student, and I desire to express my great obligation to the 
Fishery Board for the many favourable opportunities I have 
enjoyed for prosecuting the study both of the marine and of 
the fresh-water Crustacea of Scotland. The results of my 
researches, under the title of ''Additions to the Fauna of the 
Firth of Forth," were published year by year in the Board's 
Annual Reports. The last of these papers (No. 8) was 
published in 1896, in Part III. of the Fourteenth Report, 
But though no papers have been published since 1896 dealing 
exclusively with Forth Crustacea, records of new or rare 
forms from the Forth have appeared occasionally in subse- 
quent Reports, along with the descriptions of species from 
other parts of Scotland. Papers on the land and fresh-water 
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Crustacea of the district were also contributed by me to the 
Proceedings of the Royal Physical Society for 1890-94. 

Some months ago I decided to collect all the scattered 
records of Forth Crustacea published by myself in the 
Annual Reports of the Fishery Board for Scotland and 
elsewhere, and, adding those published by other writers, 
or that have been supplied to me by friends interested in 
the natural history of the district, to prepare a catalogue 
of the land, fresh-water, and marine Crustacea known to 
occur within the limits of the basin of the river Forth and 
of its estuary, in the hope that it might be useful to other 
students, as former catalogues have been to myself. 



Contributions by Professor G. S. Brady, Rkv. A. M, 
Norman, and David Robertson. 

In the preparation of this Catalogue, I have been indebted 
to a paper by Professor G. S. Brady and David Robertson on 
the "Ostracoda and Foraminifera of Tidal Rivers," and to 
tlie excellent monograph of " The Marine and Fresh- Water 
Ostracoda of the North Atlantic and North -Western Europe" 
by Brady and Norman, for a considerable number of Forth 
records of species belonging to that group. 

Contribution by I)k and Miss Sprague. 

An excellent paper on the Fresh-Water Crustacea of Mid- 
Lothian, by Dr anti Miss Sprague, published in the Trans- 
(tctions 0/ the Edinburyh Field Naturalists and Microscopical 
Society in 1901, has also been very lielpt'ul to me. 

contkibutions by william evans, f.k.s.e., and 
Mrs Jankt Carphin. 

Mr William Evans, F.R.S.E., Edinburgh, has added one or 
two interesting species, notably the rare terrestrial Isopod, 
Platyarthrm Hoffmannseggi, to the Crustacean tauna of the 
Edinburgh district, and has also furnibhed me with a number 
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of additional localities for species already recorded; while 
Mrs Janet Carphin, in the course of her searches for land and 
fresh- water MoUusca in the district around Edinburgh, has 
l)een successful in capturing in the Union Canal the curious 
^rgulus foliojceus'^ — a Crustacean which is the only living 
representative in Scotland of the Branchiura, a suborder of 
the Branchiopoda. 

One of the many discoveries made by my friend the 
late Mr James Bennie, of the Geological Survey, was 
the occurrence, near Edinburgh, of numerous remains of 
Lepidurus (Apus) borealis belonging to the Phyllopoda, 
which is also a suborder of the Branchiopoda. This dis- 
covery is the more interesting, as no living representative of 
that subordec is now known to occur in the British Islands. 

With the assistance of the works referred to, and of friends 
interested in the natural history of the district, the compila- 
tion of this Catalogue has been more a pleasure than a task. 
It may also be stated that several valuable monographs of 
special groups of Crustacea published during recent years, 
have been of much service to me in the systematic arrange- 
ment of the species, and though reference to these will be 
found throughout the Catalogue, a few of the more important 
of them may be mentioned here, viz.: — 

TJu Crustacea of Norway, by Professor G. O. Sars of 
Christiania. Four volumes of this great work have already 
been published, viz. — Vol. I., the Amphipoda ; Vol. II., the 
Isopoda; Vol. III., the Cumacea; and Vol. IV., the Copepoda- 
Calanoida. Vol. V., the Copepoda-Harpacticoida, is at present 
in course of publication. 

lUsultais des Canipagncs Scientijiques cuxomplies sur son 
Yacht par Albert I^ Prince Souverain de Monaco — Fascicule 
xvi, Amphipodes provenant des Campaijnes de VHirondelle 
by Edouard Chevreux. 

Contribution a Vitude des Epicarides: les Bopi/ridce, by 
M. Jules Bonnier. 

Les Cop4podes du Boulonnaise, by Dr Eugene Canu. 

1 Ann, Scot, Nat, Hist., October 1896, p. 255. 
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Devtschiands freilebende SUssuHzsser-Copepoden, by Prof. 
Otto Schmeil. 

Die Asterochsriden (hs GolfcH von Neapel, by Dr W. 
Giesbrecht, of Naples. 

The Choniostomatidcc : A Group of MiniUe Parasitic Cope- 
poda, by Dr H. J. Hansen. 

CladocernSti€ci<v : A Monograph of the Cladocera of 
Sweden, by Prof. W. Lilljeborg. 

DeuUschlands Sitssioasser-Ostracoden, by Dr G. W. Miiller. 

Cyprid^n und Darwinuliden der Schiociz, by Dr A. Kauf- 
mann. 

The work by the Rev. T. R. R. Stebbing, FJIS., entitled 
A History of Crustaceay has been very helpful to me in the 
general systematic arrangement of the species, and especially 
of the Malacostraca. 

My son, Mr Andrew Scott, A.LS., has given me valuable 
assistance with the identification of the Entomostracan 
species; and 1 also am greatly indebted to my friend 
Mr F. 6. Pearcey, for rich collections of micro-Crustacea 
from the Forth estuary and elsewhere. . 

The Map which accompanies this part of the Catalogue 
shows approxinmtely the limits of the basin of the river 
and its estuary. It also shows approximately the positions 
of the ten Experimental Stations laid down by the Fishery 
Board for Scotland in the Firth of Forth, since many of the 
species recorded here were obtained at one or other of these 
"Stations." The Stations are marked in Roman numerals: 
Stn. I., Stn. IV., etc. 

In arranging the species, I have followeii the classification 
in Stebbing*s Natural History of Crustacea (page 49), in 
which the Podophthalma have the first place, while the 
Cirri pedia come last. 

The following is the order in which the species in this 
])art (Part I.) of the Catalogue are arranged. 
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Part I. 

Sub-ClMs I.— MALACOSTRACA. 

Order 1. Podophthalma, or Stalked-eyrd Crustacea. 

Suborder Brachyura, number of species, 1 9 

„ Macrura, ... „ „ 33 

„ Schizopoda, „ „ 26 

Total number of species belonging to the Podophthalma, 78 

Order 2. Edriophthalma, or Sessile-eyed Crustacea. 

Suborder Sympoda (Cumacea), number of species, 2 1 

„ Isopoda, ... „ „ 42 

„ Amphipoda, . . „ „ 145 

Total number of species belonging to the Edriophthalma, 208 

Sub-Class 11.— ENTOMOSTKACA. 

Order 3. Branchiopoda. 

Suborder Cladocera, . . number of species, 54 

„ Branchiura, . . „ „ 1 

Total number of species belonging to the Branchiopoda, 55 

„ „ recorded in this Part, 341 

Part II. will contain a catalogue of species belonging to 
the Order Ostracoda, of which there are about 132 species, 
„ „ COPEPODA, of which there are about 300 „ 

the Sub-Class Cirripedia, of which there are about 13 „ 
and adding to these the number given above, viz., 341 ,, 

The total number of species for the Forth at 

present known is about . . , 7^0 

In compiliDg this first part, should any species have been 
overlooked, or should any additional species occur before 
Part 11. is published, they will be noticed in an Appendix 
to that part. 
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Sub-Class I. MALACOSTRACA. 

Order 1. PODOPHTHALMA. 

Suborder Brachyura.^ 

Family CANCRiDiE. 

Genus (1) Cancer, Linnd, 1767. 

1. Cancer pagurus, Linn^. 

1767. Cancer poffunis, Linn., Syst. Nat, ed. xii., vol. i. p. 1044. 
HahUat — Firth of Forth, from inshore to moderately deep 
water. Specimens have occasionally been captured in the 
trawl-net of the Fishery steamer "Garland," at all the 
experimental stations from above Queensferry to the mouth 
of the estuary. 

Family PoRTUNiDiE. 
Genus (2) Carcinus, Leach, 1813. 

2. Carcimis wcenas (Linn6). 

1767. Cancer moencis^ Linn., Syst. Nat., ed. xii., vol. i. p. 1048. 
HahitaL — Common everywhere between tide-marks, especi- 
ally where the shore is rough and provides suitable shelter ; 
also occasionally found in moderately deep water. 

(tcuus (3) Portunus, Fabricius, 1798. 

3. Portuniui pvher (Linne). 

1767. Cancer puber^ Linn., Syst. Nat., ed. xii., vol. i. p. 1046. 

Habitat — Taken at the mouth of the estuary on deep-sea 
lines (Leslie and Herdman). This appears to be, so far, the 
only published record of this species for the Firth of Forth. 

4. Fortunvs depurator (Linne). 

1767. Cancer depurator^ Linn., Syst. Nat., ed. xii., vol. i p. 1048. 
Habitat. — Common throughout the estuary, and frequently 
iivssociated with P. holsatics. 

^ In the nomenclature of this suborder, Bell's British Stalk-eyed Crustacea^ 
1853, has been generally followed. 
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5. Parttmus holsatus, Fabricius. 

1798. Porttmua holscdu8y Fabr., Ent Syst, Suppl, p. 336. 

HaJbUat — Firth of Forth (Dr Leach, as P. lividvs). Com- 
monly met with on the oyster-banks (Henderson).^ Firth 
of Forth (White, 1857). One of the more common of the 
Forth Brachynrae, but is not mentioned in Wood's List 

6. Porttmus inarmoreus. Leach. 

1814. Portunns marmoreuSy Leach, Malacol. Brit., pi. viii. 

HaJntai. — At Portobello and Musselburgh, found occasion- 
ally on the beach (Howden ; L. & H.). Obtained amongst 
trawl refuse west of May Island (Mihi). 

7. PortuntLS pusUlus, Leach. 

1814. Portunus jnisillus, Leach, op, cU., pi. ix. figs. 5-8. 

HabitcU.—OS Prestonpans (Howden). Firth of Forth, 
common (Norman; cf. White, Brit. Crust, 1857, p. 52). 
Leslie and Herdman say they have frequently dredged this 
species near Inchkeith {Invert. Fauna, p. 51). I have 
occasionally observed P. pusUlus amongst the trawl refuse 
when at work in Largo Bay. 

Qenns (4) Portomnus, Leach, 1814. 

8. Portwmniis latipes (Pennant). 

1777. Cancer latipes, Pennant, Brit. Zool., vol. iv. p. 5, pi. i. fig. 4. 
1858. Portumnus variegattis, Bell, op. cU., p. 85. 

Hahitat. — At Prestonpans and Port Seton (Howden). 

Shores of the Firth of Forth (White, Brit, Crust,, p. 43). 

Portobello (Leslie and Herdman). Sandy shore near GuUane 

(Andrew Scott). Aberlady, 1890 (W. Evans). 

Family CoRYSTiDiE. 
Gtenus (5) Corystes, Latreille, 1802. 

9. Corystes Cassivelaunvs (Pennant). 

1777. Cancer Cassivelaunus, Pennant, Brit. Zool., vol. iv. p. 6, pL vii. 
Habitat.— OS Inchkeith (M^Bain). Newhaveu (C. W. 

* *' Decapod and Schizopod Crustacea of the Clyde," Trans. Nat. Hvil. Sue. 
Olaegaw (1886), p. 10. 
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Peach). Near the Bass Rock (Metzger). Firth of Forth 
(Edin. Mus.). Aberlady and Kirkcaldy Bays (Leslie and 
Herdman). Aberlady and Portobello (W. Evans). I have 
occasionally observed this species among the trawl refuse 
when at work with the Fishery cruiser " Garland." 

Genus (6) Atelecyclus, Leach, 1813. 

10. Atelecyclus septemde^Uatiis (Montagu). 

1815. Cancer {ffippa) scptenuientatus^ Mont., Trans. Linn. Soc., 

vol. xi., pi. i. fig. 1. 
1853. Atelecyclus heterodojiy Bell, op, cit., p. 168. 

HaUtai,— Firth of Forth, rare (Goodsir). Firth of Forth 
(Edin. Mus.). Beach at Portobello (M'Bain). Found in the 
stomach of a cod-fish (Dr J. A Smith,^ and Leslie and 
Herdman). I have obtained A. septemdentatvs on one or 
two occasions. 



Family PiNNOTHBRiDiE. 
Genus (7) Pinnotheres, Latreille, 1802. 

11. Pinnotheres pisum (Linne). 

1767. Cancer pisum, Linn., Syst. Nat., ed. xii., voL i., part 2, p. 1089. 

Habitat — Taken off Loiigniddry and elsewhere (Leslie and 
Herdman). I have occasionally obtained living specimens 
— male and female — in the shells of large horse-mussels 
{Mytilus modiolus). Two females from M, modiolus, Preston- 
pans, Feb. 1905 (W. Evans). 

Family M A c H i D ^i^:. 
Genus (8) Macropodia, Leach, 1814. 

12. Macropodia rostrata (Linne). 

1767. Cancer rostratiis, Liiiu., Syst. Nat., cd. xii., vol. ii. p. 1014. 
1853. StcnorynchiLS Pfuilangium, Bell, ojj, cil., p. 18. 

Habitat. — Firth of Forth, at Prestonpans (Edin. Mus.). 
Both Howilen, and Leslie and Herdman record this species, 

' Cf. Prm:. Hoy. Phy, Soc. Edin., vol. iii. ].. 214. 
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and describe it as generally distributed where the bottom 
consists of mud and sand. I have frequently obtained it 
in the neighbourhood of Inchkeith, and off Musselburgh. 
North Berwick, 1895 (W. Evans). 



Grenus (9) Inachus, Fabricius, 1798. 

13. Inachus darsettenais (Pennant). 

1777. Cancer dorsettensis, Penn., Brit. Zool. , vol. iv. p. 12, pi. x. fig. 1. 

Habitat. — Howden records obtaining this species on fisher- 
men's deep-sea lines, but no locality is given. 

14. Inachus leptochiras. Leach. 

1815. Inaehiu lepioehirut. Leach, Malac. Brit., pi. xzii., b. 

Habitat.— Firth of Forth (Rev. G. Gordon; cf. White's 
Popular Hist. BHt. Crust. (1857), p. 19). 

Family MAiiDiB. 
Genus (10) Hyas, Leach, 1813. 

15. Hyas araneus (Linn^). 

1746. Camcer arametts, Linn. , Fauna Suecica, p. 2030. 

Habitat. — Firth of Forth, common in the littoral and 
laminarian zone& 

16. Hyas coarctatvs, Leach. 

1815. ffycu eoarctatuSf Leach, Trans. Linn. Soc, vol. xi. p. 329. 

Habitat. — Moderately common in the Firth of Forth, 
especially in the deeper water. 

Family PARTHENOPiDiE. 
Genus (11) Eurynome, Leach, 1814. 

17. Mwrynome a^era (Pennant). 

1777. Cancer cuper, Penn., Brit. Zool., vol. iv. p. 13, pi. x. tig. 3. 
Habitat. — ^Taken off Prestonpans and Port Seton (Howden). 
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Family Leucosiidjs. 
Gkjnus (12) Bbalia, Leach, 1817. 

18. Ebalia tuberosa (t^ennant). 

1777. Cancer tuberosa^ Peun., Brit. Zool., vol. iv. p. 19, pL iz. 

fig. o-/. 
1853. Ebalia PennaiUii, Bell, op, cU,, p. 141. 

Habitat. — Dredged off the west side of May Island, on 
moderately hard ground, scarce (Mihi). 

19. Ebalia Craiichi, Leach 

1815. Ebalia Cranehi^ Leach, Zool. Miscellany, vol. ii. p. 20. 
Habitat. — Firth of Forth (Goodsir). Dredged twice in 
25 fathoms about 2 J miles off Dunbar (F. M. Balfour ; cf. 
Leslie and Herdman, Appendix, p. 106). 

Suborder Macrura. 

Family LiTHODiDiE. 

Genus (1) Lithodes, Latreilie, 180G. 

1. Lithodes viaia (Linn^). 

1767. Cancer maia^ Linn., Syst. Nat., ed. xii., vol. ii. p. 1046. 

Habitat. — Firtli of Forth (Howden). Dr Neil obtained 
young specimens in the stomach of a cod-fish. Leslie and 
Herdman state that Lithodes is not uncommon near the 
mouth of the estuary. It has been taken, though sparingly, 
with the " Garland's " trawl-net off the east and west sides 
of May Island. 

Family PAGURiDiB. 
Genus (2) Eupagurus, Brandt, 1851. 

2. Eupagurus bernhardus (Linn^). 

1767. Cancer bernhardus , Linn., Syst. Nat., ed. xii., voL ii. p. 1049. 
1853. Paguriis bernhardus J Hell, op. cit., p. 171. 

Habitat — Common in the Firth of Forth. The form 
recorded by Howden under the name of P. ulidianus, is 
regarded as a small or young E. bernhardus.^ 

' Historj/ of Crustacea, by Rev. T. R. R. Stebbing (1893), p. 161. 
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3. Bupagurus cuan^nsis (W. Thompson). 

1843. Pagimts cuanensiSt W. Thorn p., Brit. Assoc. Report (1843), 
p. 267. 

Habitat. — Firth of Forth, occup3riDg the shell of a Turre- 
teUa (F. M. Balfour). This species is apparently rare in the 
Forth estuary. 



4. Eupaffurus puibescens (Kroyer). 

1838. Pagurus pubeseetUf Kroyer, Consp. Crust. Gronl., Naturh. 

Tidsskr., ser. i., ii. p. 251. 
1853. „ Thompsoniy Bell, op. cit., p. 372. 

HabUai. — Taken west of May Island in 20 fathoms 
(Henderson). East of Inchkeith, 9 to 10 fathoms; appar- 
ently rare. 



[5. Eupoffwrus scuiptvmanus (Lucas). 

1848. PcLgu/ru8 sculptimomtu, Lucas, Explo. Sclent, de I'Algerie, 

I. Crust., p. 32, pi. iii. fig. 6. 
1858. „ Forbuii, Bell, op. cit., p. 186. 

Hahitai. — Dr Howden has recorded Pagurus {Spinypagurus) 
Farbesli from the Forth estuary ; but Stebbing, in his History 
of Crustacea, p. 161, regards this as synonymous with 
Eupagurus sctdptimanus, Lucas, the occurrence of which in 
the Forth is somewhat doubtful.^] 



Genus (3) Anapagums, Henderson, 1886. 
6. Anapagurus Hyndmanni (Thompson). 

1843. Pagwrus Hyndmanni, Thomp., Brit. Assoc. Report (1843), 

p. 267. 
1886. Anapagurus Hyndmanni, Henderson, Decap. and Schiz. 

Crust of the Clyde, p. 27. 

Habitai. — Off Musselburgh and Prestonpans (Howden). 
I have occasionally obtained this species amongst the trawl 
refuse of the Fishery steamer "Garland." 

' It is probable that a critical study of the smaller hermit crabs of the 
Forth estuary might show that some that are regarded as forms of common 
species may torn out to be distinct. 

VOL. XVI. N 
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7. Anapagurus Icems (Thompson). 

1843. Piigtirm lavis, Thomp., Brit. Assoc. Report (1843), p. 267. 
1886. Anapagurus Uevis^ Henderson, op. eU.^ p. 28. 

Habitai. — Firth of Forth (Howden). This species is of 
more frequent occurrence than the last ; I have taken it both 
with the dredge and amongst trawl refuse, in different parts 
of the estuary. 

Family Porcellan iDiK. 
Genus (4) Porcellana, Lamarck, 1801. 

8. Porcellana longicomis (Linn^). 

1767. Cancer Umgieomia^ Linu., Syst. Nat., ed. xii., vol. ii. p. 1040. 

Habitai, — Moderately common, and generally distributed. 

9. Porcellaiia platycJieles (Pennant). 

1777. Cancer platycfielcs, Tenn., Brit. Zool., vol. iv. p. 9, pi. iv. fig. 2. 

Habitai. — Taken at Crail and Fifeness at low-water 
(Howden). At Elie, and near North Berwick (Leslie and 
Herdman). 

Family (J a L a t H B I d ^e. 
Genus (5) Galathea, Fabriciua, 1793. 

1 0. Galathea sqiuxmifera. Leach. 

1815. Oalaihfa aquamifera^ Leach, Edin. EiicycL, vol. vii. p. 398. 
Habitat. — Firth of Forth, mod(jriitely common (cf. Leslie 
and Herdman). In rock pools at North Berwick, January 
1896 (W. Evaus). 

11. Galathea nexa, Enibleton. 

1834. Galathea iiexa, Embl., Trans. Ilerw. Nat. Club, vol. i. p. 69. 

Habitat. — Off Port Setou (Howden). 

12. Galathea dispersa, Spence Bate. 

1869. Oalathrn dispcrsa. Rate, Proc. Linn. Soc. (Zool.), vol. iii. p. 3. 

Habitat. — Common " on the so - called oyster - banks " 
(Henderson).^ 

* Cf. "Decapod and SchizoiKxl Crustacea of the Clyde," Trans. Nat. Hist. 
Soc. Glasgow (1886), p. 10. 
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13. OahUhea intermedia, Lilljeborg. 

1 861 . Oalathea intermedia. Lillj. , Ofvers Vet. - Akad. Forhandl. , p. 21 . 

1857. „ Andrewsii Kinah., Proc. Nat. Hist. Soc. Dublin, 

vol. ii. p. 68, pi. xvi. fig. 8. 

Habitat.— Firth of Forth (Dr Anderson).^ 

14. QakUhea strigosa (Linn^). 

1767. Cancer strigosa, Linn., Syst. Nat., ed. xii., vol. ii. p. 1052. 
ffabitat. — Off the Bass Rock (Howden). Taken near 
Dunbar (Robert Gray). I have obtained one or two speci- 
mens of this species while at work on the Fishery steamer 
" Garland," but it did not appear to be very common in the 
estuary. North Berwick 1895, one specimen (W. Evans). 

Genus (6) Munida, Leach, 1820. 

15. Munida bamjffia (Pennant). 

1777. Astaeus Bamffius, Pennant, Brit. Zool., vol. iv. p. 17, pi. xiii. 
fig. 25. 

1858. Munida Rondeletiii, Hell, op, eit., p. 208. 

Habitat, — Not uncommon at Dunbar (Robert Gray). Mr 
Evans informs me that in January 1896, Mrs Rickards, 
North Berwick, showed him several specimens which had 
been obtained there. 



Family THAUMASTOCHELlDiE. 

Genus (7) Calocaris, Bell, 1853. 

16. Calocaris Macandrece, Bell. 

1853. Calocaris Macandreoe, Bell, op. cit., p. 233. 

Habitat. — Adam White, in liis Popular History of British 
Crustacea (1857), p. 99, states that Calocaris was '* found by 
Mr M* Andrew in Loch Fyne and the Mull of Galloway; and 
subsequently, when dredging in the Firth of Fortli in 1851, 
he got a quantity of haddocks, the stomach and intestines 
of one of which were filled with it.'* 

Calocaris does not appear to have again been observed in 
the Forth estuary till 1901, when it was obtained by Mr 

' Cf. Proc. Roy. Phys. Soc. Edin., vol. i. p. 415. 
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F. G. Pearcey, while engaged with some special work on 
board the Fishery steamer "Garland." On this occasion 
it was obtained by him among the refuse of the trawl-net, 
and in the stomachs of a Long Bough Dab and one or two 
Witch Soles. White's record of the occurrence of Calocaris 
in the Forth seems to have been overlooked by subsequent 
writers on the Crustacea of the estuary. 



Family NKPHROPiDiE. 
Genus (8) Nephrops, Leach, 181 9. 

17. Nephrons norvegicus (Linn^). 

1767. Cancer norvegictiSy Linn., Syst. Nat., ed. xii., vol. ii. p. 1058. 

Habitat. — Common, especially in the seaward part of the 
estuary. Two fine specimens at water's edge, Gullane Point, 
2nd May 1890 ; one cast up during storm at Frestonpans, 
October 1898 (W. Evans). 

Genus (9) Astacus, Leach, 1814. 

18. Astacus gammarus (Linn^). 

1761. Caihcer Gammaru^^ Linn. Faun. Suec., 2nd ed., p. 2033. 
1853. Homarus vulgaris, Bell, op. ti7., p. 242. 

Habitat. — Frequent in Firth of Forth. Lobsters in con- 
siderable numbers are captured by fishermen where the 
coast-line is rocky, and especially about the seaward limits 
of the estuary. 

Tribe Caridea. 

Family CRANGONiDiE. 

CJenus (10) Crangon, Fabricius, 1798. 

19. Crangon vulgaris ^ Fabricius. 

1798. Crangon vtUgaris^ Fabr., Ent. Syst., Suppl., p. 410. 

Habitat. — Common in the littoral zone where the shore 
is sandy ; taken occasionally with the dredge in moderately 
deep water. 
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20. Crangon Allmani, Kinahan. 

1857. Crangon Allmannif Kinahan, Proc. Nat. Hist. Soc. Dublin, 
vol. iv. p. 80. 

Habitat, — Moderately common in the deeper parts of the 
estuary; it is also obtained occasionally in shallow water 
inshore. In 1862 Kinahan instituted a new genus {Steiro- 
crangon) for this species, but subsequent authors do not 
consider the characters on which the new genus is founded 
as sufficient to separate it from Crangon, 

21. Crangon naniLs, Kroyer. 

1842. Crangon nanuSy Kroyer, Naturh. Tidsskr. (ser. i. ), vol. iv. p. 231, 
1853. „ bispiTMsa, Bell, op, cU., p. 268. 

Hahitai. — Taken near the Bass Rock (Metzger, German 
Exploring Expedition, 1872). I have obtained it in mid- 
channel east of May Island, off Prestonpans, off the west 
side of Inchkeith, and in Largo Bay. 

22. Crangon trispinos^cSf Hailstone. 

1885. PontophilvLS trispiTwsus, Hailstone, Mag. Nat. Hist., vol. viii. 

p. 261, fig. 25. 
1853. Crangon trispinoaus. Bell, op. cit.^ p. 265. 

Habitat. — Firth of Forth, not common (Mihi). 

23. Crangon n^glectus (G. 0. Sars). 

1882. Cheraphilus Tuglectus, G. 0. Sara, Chr. Vidensk. Forhandl., 
p. 45, pi. i. fig. 7. 
Habitat, — Dredged in Largo Bay, 1890, rare (cf. Nintli 
F, B. Bept,, pi. iii., p. 309). 

24. Crangon fasdaius, Risso. 

1816. Crangon fasciatus, Risso, Hist. Nat. Crost. de Nice, p. 82, 
pi. iii. fig. 5. 

Habitat. — Off Musselburgh, September 1891, rare (cf. 

Ann. Scot. Nat, Hist., 1902, p. 228). 

Family NiKiDiE. 
Genus (11) Nika, Kisso, 1816. 

25. Nika edulis, Risso. 

1816. Nika edulis, Risso, Crust, de Nice, p. 85, pi. iii. fig. 3. 

Habitat, — Taken at the mouth of the estuary by tow-net, 
rare. 
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Family HiPPOLYTiDiB. 
Genus (12) Hippolyte, Leach, 1813. 

26. Hippolyte varians, Leach. 

1818. HippolyU varians, Leaoh, Edin. Enoyol., voL vii. p. 432. 
Habitat, — In shore pools (Howden). Frequent in tidal 
pools west from Granton. Off the west side of May Island. 
H. fascigera, Gosse, which is now considered to be only a 
form of H varians, has been taken at Cramond Island at the 
edge of low-tide. 

Genus (13) Spirontocaris, Spence Bate, 1888. 

27. Spirontocaris spinus (Sowerby). 

1805. Cancer spinus, Sowerby, Brit. Miscellany, p. 47, pi. zxiii. 
1853. HippolyU spinus. Bell, op. cit., p. 284. 

Habitat. — Common in the littoral and laminarian zones 
(Leslie and Herdman). I have occasionally obtained speci- 
mens in diflTerent parts of the estuary. S. securifrons 
(Norman), which differs chiefly in having the dorsal aspect 
of the abdomen even instead of the third segment terminat- 
ing in a strong posterior dorsal tooth, is also occasionally 
obtained, but is regarded as a variety of the other. 

28. SpironUocaris pusiolns (Kroyer). 

1842. Hippolyte pusiola, Kriiyer, Monogr. Fremst. of Hippol. Nord. 
Arter,Vi(i. Sel. naturvid. ogniathcm. Afh., ix Deel., p. 319, 
tab. iii. tigs. 69-73. 

Habitat, — Newhaven, from the fishermen's lines (Hender- 
son). I have dredged S. pusiolns west of Queensferry, in 
the neighbourhood of Inchkeith, off Musselburgh, and off 
St Monans. This is probably the species referred to by 
Dr Howden as being common off Crail.^ 

29. Spirontocaris Cranchii (Leach). 

1816. Hippolyte Craiichii, Leacb, Malacol. Brit., p. 38, figs. 17-21. 
Habitat. — Rocks off Broxmouth, near Dunbar (F. M. 
Balfour; in Leslie and Herdraan's, Invert. Fauna of Firth of 
Forth, p. 106). 

i Cf. A. White, HiM. of BrU. Crust, p. 122. 
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30. Spirantocaris Oaimardi (M.-Edwards). 

1887. HippolyU Oaimardi, M.-Edw., Hist. Nat. dew Crust., vol. ii. 

p. 378. 
1858. „ pandali/ormia. Bell, op. nil., p. 294. 

Habitai. — Above Queeusferry, and at one or two other 

parts of the estuary; not common. 

Family PANDALiDiB. 
Genus (14j Pandalns, Leach, 1814. 

31. Pandalus Montagui, Leach. 

1815. Pandalus MofUagui, Leach, Malacol. Brit., pi. xl. 
1853. ,, annalieomis, Bell, op. cit., p. 297. 

Habitat, — Firth of Forth, common, and generally dis- 
tributed. 

Genus (15) Pandalina, Caiman, 1899. 

32. Pandalina hrevirostris (Rathke). 

1887. Pandaltis hrevirostris, Rathke, Mem. presente a I'Acad. de 

Petersb., t. iii. 
1858. HippolyU Thompsoni, Bell, op. cit., p. 290. 

HahitaL—YiTth of Forth (F. M. Balfour). I have obtained 
this species off the west side of Inchkeith, oflf Musselburgh, 
between Fidra and the Bass Rock, and in mid-channel west 
of May Island, but always sparingly. 

Family PALiEMONiDiE. 
Genus (16) Leander, Desniarest, 1849. 

33. Leander squilla (Linn^). 

1767. Cancer squilla, Linn., Syst. Nat, ed. xii., vol. ii. p. 1051. 
1853. Palcernon squilla, Bell, op. cit., p. 305. 

Habitai. — In rock pools near the mouth of the estuary, 

frequent (Leslie and Herdman). In rock pools, North 

Berwick, rather common, August 1897 (W. Evans). 

Suborder Schizopoda. 

For this group I have followed the arrangement and 
nomenclature of the Rev. Canon Norman's " Revision of the 
British Species of Schizopoda," published in Anii. and Mag. 
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Nat. Hist, Ser. 6, vol. ix. pp. 454-464, and Ser. 6, vol. x. 
pp. 143-166. and 241-263, 1892. 



Family EuPH AUSiiDiB. 
Genus (1) Nyddphanns, G. 0. Sara, 1883. 

1. NydipJiantis riorvegica (M. Sars). 

1866. Thytanopoda norvegica, M. Sars, Forhandl. Scand. Naturf. 
M6de i Chr., p. 169. 

Habitat. — Firth of Forth, young specimens not uncommon 
(Henderson).^ Nyctiphanes was usually scarce in our tow- 
net collections, but it appeara to be scarcer some years than 
others. 

Genus (2) Rhoda, G. Sim, 1872. 

2. Bhoda Baschi (M. Sara). 

1868. Thysanopoda Baschi, M. Sara, op. ei<., p. 7. 

1872. Bhoda Jardineana, 6. Sim, Scottish Naturalist, vol. i. p. 187, 

pi. iv. fig. A. 
1883. Boreophausia Baschi, G. O. Sara, Chr. Vid.-Selsk. Forhandl., 

No. 7, p. 11. 

Habitat, — Firth of Forth, moderately frequent, and gener- 
ally distributed. 

3. Bhoda inei^mis (Kroyer). 

1849. Thysanopoda inermis, Kroyer, Voyage in Scand., Crust, 
pi. vii. fig. 2, a-t. 

Habitat.— FiTth of Forth, captured in 1892 and 1894. 

Genus (3) Thysanoessa, F. Brandt, 1851. 

4. Thysanoessa neglecta (Kroyer). 

1849. Thysanopoda neglecta, Kroyer, op. cit., pi. vii. fig. 8, a-d. 
1872. Thysanoessa aberdonensis, G. Sim, Scottish Naturalist, vol. i. 
p. 188, pi. V. figs. 1-8. 

Habitat. — Firth of Forth, frequent. 

5. Thysanoessa longicavdata (Kroyer). 

1849. Thysanopoda longicaudata, Kroyer, op. cit., pi. viii. fig. 1, 
a-f. 

Hahitat.—Y\ri\i of Forth, off St Monans, 1891; a few 

1 ** Decapod and Schizopod Crustacea of the Clyde," Trans. Nat. Hist, Soe, 
Glasgow (1886), p. 38. 
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specimens were obtained mixed up with T, neglecta. 

T, longicandata is very similar in general appearance to 

the more common T. neglecta, and therefore it may have 
occasionally been overlooked. 

Oenus (4) NematosceUs, 6. 0. Sars, 1883. 

6. NemcUoscelis megalops, G. 0. Sars. 

1872. Thysanoessa borealis, Norman, M. S., in Sim, Stalk -eyed 
Crust. N. E. Coast of Scotland ; Scottish Naturalist, vol. L 
p. 188. 

1883. NemcUoscelis megalops, G. 0. Sars, Chr. Vid.-Selsk. Forhandl., 
p. 27. 

Habitat — Firth of Forth, 1892 [see Norman in Ann, and 
Mag, Nat, Hist, (June 1892), p. 464]. Off St Monans, one 
specimen, 28th May 1904. 

Family MYSiDiB. 
Genus (5) SirieUa, Dana, 1850. 

7. Siriella norvegica, G. 0. Sars. 

1 869. Siriella norvegtiea, G. 0. Sars, Undersogelser over Christiania- 
Qorden, Dybvandsfauna, p. 40. 

Habitat, — Firth of Forth, near May Island, 1889, rare. 

8. Siriella jalterwis (Czemiavsky). 

1868. Siriella jaltennst Czem., Materialia ad Zoographiam Ponticam 
comparatam, p. 66, pi. iv. figs. 12 and 18. 

Habitat. — Taken at Joppa, September 1887, and sub- 
sequently at various other places, but always sparingly. 
The latest record I have is for Station V., where one or two 
specimens were captured on 24th April 1901. 

9. Siriella armata (M.-Edi<rards). 

1887. Cfynthia armata^ M.-Edwards, Hist. Nat. des Crust., vol. ii. 
p. 436. 

Habitat,— Taken off St Monans in February 1889, and at 
Station III. in March 1892. It also occurred sparingly in 
the same gathering with S, jaltensis from Station V. collected 
in April 1901. This Siriella has been observed in the Forth 
estuary more frequently than any of the other members of 
the genus. 
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Genus (6) Gastrosaccns, Norman, 1869. 

10. Ga8trosa4XU8 spinifer (Goes). 

1863. Mysis spinifer. Goes, Ofvers K. Vet.-Akad. Handl., rol. xx. 
p. 14. 

1872. Aeantkocaris Livinffstaniana, G. Sim, Scottish Nataralist, 

vol. i. p. 185, pL ir. fig. b, 1-7. 

HabitcU. — Obtained frequently in surface tow-net gather- 
ings collected off Bo'ness in 1887-88, and subsequently at 
various places throughout the estuary. 

Genus (7) Heteromysis, S. T. Smith, 1873. 

11. Hetermnyds formom, S. T. Smith. 

1873. Tltteromysia formosa. Smith, U.S.A., Fish and Fisheries 

Coinni. Kept., 1871-72, p. 553. 

Habitat. — One or two specimens were captured off the east 
side of Inchkeith in October 1888 Taken also at Station I. 
in August 1894, and at Station IV. on 27th February 1895. 

Genus (8) Erythrops, G. O. Sars, 1870. 

12. Eriithnrpa eri/throphthalmns (Goes). 

18G3. My sis erythrop^Uhahnus, Goes, Crust. Decap. Manna 

Suecicae, p. 18. 
1870. Erythrops Goesii, G. O. Sars, Carcin. Bidrag til Norges Fauua, 

1. Mono^r. Mysider, p. 24, pi. i. 

Habitat. — Frei[uent in all parts of the estuary between 
Inchkeitli anil May Island, especially during the winter and 
spring. 

13. Erjithropa elcffans, G. 0. Sars. 

18<)3. Snnatopns elryaiLs, G. 0. Sara, Beret, oni en i Soiuiii. 1862 ■ 
foret. zool. Reiso i Chr. oy Throndhjenis Stifter, p. 42, 

Habitat. — Firth of Forth, 1901, taken very sparingly on 

one or two occasions. 

14. Kryihrops serraius, G. O. Sars. 

1870. Erythrops strratiis, G. 0. Sars, Monogr. Mysider (I.), p. 27, 
pi. ii. tigs. 1-12. 

Habitat, — Obtained in 1889 in the neighbourhood of the 
Bass Kock, rare. 
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Genus (9) Mysidopsis, O. 0. Sara, 1864. 

15. Mysidopsis didelphys (Norman). 

1868. My sis didelphys, ^ormoji. Trans. Tyneside Nat. Field Club, 

vol. 5, p. 270, pi. xii. figs. 9-11. 
1872. Mysidopsis didelphys, G. 0. Sars, Monogr. Mysider (II.), 
p. 20, pi. vii. 

Habitat— Taken in the Firth of Forth in November 1888, 
and subsequently on various occasions, and in different 
parts of the estuary, but always sparingly. 

16. Mysidopsis gibbosa, 6. 0. Sars. 

1864. Mysidopsis gibbosa, 6. O. Sars, Zool. Reise 1863, i Chriatiania 
Stiftcr, p. 28. 

Habitat. — Firth of Forth, frequent. It has been taken in 

Granton Harbour, as well as at several of the Experimental 

Stations (cf. Sixteenth F. B. Rept, pt. iii. p. 209, 1898). 

17. Mysidopsis angusta, G. O. Sars. 

1864. Mysidopsis arigusta, G. 0. Sars, Zool. Reise 1863, i Chr. 
SUfter, p. 30. 

Habitat, — Captured very sparingly at Stations I., III., 
and v., not more than one or two specimens being obtained 
in any single gathering. 

Genus (10) Leptomysis, G. 0. Sars, 1869. 

18. Leptomysis gracilis, G. O. Sars. 

1864. Mysis graeiliSy O. 0. Sars, Zool. Reise 1863, i Chr. Stifter, 
p. 28. 

1869. Leptomysis gracilis, idem, Undersogelser over Christiania- 

Qordens, Dybvandsfauua, p. 29. 

Habitat. — Captured off the east side of Inchkeith, off 
St Monans, and in the vicinity of Fidra, in October and 
November 1888, and subsequently at nearly all the Ex- 
perimental Stations. 

19. Leptomysis lingvura, G. 0. Sars. 

? 1842. Cynthia FUmingii, Goodsir, Edin. New Phil. Jour., vol. 
xxxiii. p. 175, pi. ii. fig. 1. 
1866. Leptomysis lingvura, G. 0. Sars, Zool. Reise 1865, i Chr. 
Stifter, p. 21. 

Habitat. — Obtained in a tow-net gathering collected off 
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Joppa in September 1887; off the east side of Inchkeith in 
March 1892, and also in other parts of the estuary, but 
always very sparingly. 

Genus (11) Hemimysis, G. 0. Sars, 1869. 

20. Hemimysis Lamornce (Couch). 

1856. MysM LamomcR, Couch, The Zoologist, p. 5286. 
ffabitat. — Collected off Bo^ness in November 1887; Largo 
Bay, December 1888 ; and afterwards at nearly all the 
Experimental Stations. This species, when living, is readily 
observed by its brilliant red colour. 

Genus (12) Macropsis, G. O. Sars, 1876. 

21. Macropsis Slabheri (Van Beneden). 

I860. Podopsis Slabheri^ Van Ben., Rech. Hur la faune litt. de 

Belgique, Crust., p. 18, pi. vi. 
1876. Macropsis Slabber i, G. O. Sars. Middelhavets Mysider, p. 28, 

pis. xi.-xiii. 

Habitat. — Firth of Forth below Grangemouth, 1884, and 
subsequently near Granton Quarry, Inchmickery, and Inch- 
keith (Henderson). Common off Bo'ness and of!* Musselburgh, 
but becoming gradually scarcer seaward, and rarely taken at 
the mouth of the estuary. 

Genus (13) Macromysis, White, 1847.^ 

22. Macromysis Jiecaiosus (O. F. Miiller). 

1788. Cancer JlejL'uosus, Miill., Zoologia Danica, — Discript. et Hist., 

vol. ii. p. 34, j»l. Ixiv. H»^. 1-9. 
1868. Macromysis chnmaJcmi, Bt')l, Brit. Stalk-eyed Cnist., p. 336. 

Habitat — Common, especially inshore, off Musselburgh 
and in the upper parts of the estuary. (See Norman, op. cit.y 
for a list of synonyms.) 

23. Macromysis inermis (Kathke). 

1843. Mysis incnnis, Rathke, B^itr. ziir Fauna Norw., p. 20. 

Habitat. — Ofi' Bo'ness in November 1887, and in February 

* Cf. Stebbing on the name of the genus in A History of Cr^cstacea^ p. 267 
(1898). 
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1895. I have also observed it at Stations V., VIII., and IX., 
t^hough somewhat sparingly. 

Grenus (14) Schistomysis, Norman, 1892. 

24. Schisto7)iysis spi^Htus, Norman. 

I860. Mysis spiritus, Norman, Ann. and Mag. Nat. Hist. (3), 
vol. vi. p. 481, pi. viii. fig. 1, 

Habitat. — OflF Bo'ness in November 1887, and subsequently 
at nearly all the Experimental Stations. Moderately frequent. 

25. Schistomysis ornata (G. 0. Sars). 

1864. Mysis omaJta, G. 0. Sars, Zool. Reise 1863, i Chr. Stifter, 
p. 18. 

Hdbitai. — OflF Bo'ness in November 1887, with the others 
recorded above, and at nearly all the Experimental Stations. 

Genus (15) Neomysis, Czerniavsky, 1882. 

26. Neamysis vulgaris (J. V. Thompson). 

1828. Mysis vulgaris, J. V. Thompson, Zoolog. Researches, vol. i. 
p. 30. 

Habitant. — Moderately common in some parts of the 
estuary, as west of Queensferry and off Musselburgh. I 
have also captured it in Granton Harbour. In shoals at 
the mouth of Belhaven Burn, September 1906 (Evans). 



Order 2. EDRIOPHTHALMA. 

Suborder Sympoda.^ 

In the preparation of this part of the Catalogue, I have 
adhered more or less closely to the arrangement and nomen- 
clature of Sars Crustacea of Norway, vol. iii., published 1899- 
1900. See also a paper by myself in the Annals of Scottish 
Natural History for October 1900. 

' See remarks on this group by Rev. T. R. R. Stebbing, in his account 
of the Crustacea brought by Dr Wcllcy from the South Seas, published by 
the Cambridge University Press, December 1900. 
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Family BoDOTRiiDiB. 
Geuus (1) Bodotria, Goodsir, 1843. 

1. Bodotria arenosa, Goodsir. 

1843. Bodotria arenosaf Goodsir, Edin. New Phil. Jour., vol. xxxiv. 
p. 120, pi. iii. (See also Proc. Roy. Phya. Soc., vol. ii. p. 10.) 

^oii^o^.— Firth of Forth, 1841-42 (Goodsir). 

2. Bodotria scorpioides (Montagu). 

1808. Cancer Bcorpioides, Mont., Trans. Linn. Soc., vol. ix. p. 70, 

pi. vi. fig. 6. 
1843. Cuma Edwardsii^ Goodsir, op, cit., p. 128, pi. ii. figs. 1-13. 

Habitat — Firth of Forth (Goodsir). Largo Bay (Leslie 

and Herdman). Dredged off Musselburgh and a few other 



3. Bodotria jmlchdla (G. 0. Sars). 

1879. Cuma pulchella^ G. 0. Sars, Middlehavets Invertebratfauna 
(II. Gumaceer), p. 24, pi. vi. 

Habitai, — Off St Monaus, Largo Bay, and in the neigh- 
bourhood of Fidra ; moderately common. 

Genus (2) Cumopsis, G. 0. Sars, 1879. 

4. Cumopsis Edwardsii (Spence Bate). 

1866. Cuma Edwardsii^ Bate, Ann. and Mag. Nat. Hist. (2), 

vol. xvii. p. 457, pi. xiv. 
1860. Bodotria Ooodnri, Van Beneden, Rech. sur la faune Htt. de 

Belgique (Cnist.), p. 76, pi. xiii. 

Habitat. — Taken at Joppa, iu pools between tide-marks, 
ill 1888. Captured with bottom tow-net at Station IIL, in 
September 1891, and subsequently in various other parts 
of the estuary. 

Genus (3) Iphino'e, Spence Bate, 1856. 

5. Iphinoe trispinosa (Goodsir). 

1843. Cuma trispinosa, Goodsir, Edin. New Phil. Jour., vol. xxxiv. 

p 126, pi. iii. 
1856. Venilia gracilis^ Bat*', Ann. and Mag. Nat. Hist. (2), vol. xvii. 

p. 460, pi. XV. fig. 7 ( <J ). 

Habitat.— Eiiih of Forth (Goodsir). Bass Rock, 24 
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fathoms (Metzger). This species is not rare iu the Forth 
estuary, especially inshore, where the bottom consists of 
muddy sand. 

Family Vaunthompsonii dm. 
Genus (4) Vaonthompsonia, Spence Bate, 1858. 

6. Vaunthompsonia cristaia, Bate. 

1858. Vatinthofn^psonia crUtata, Bate, Nat. Hist. Review, vol. v. 
p. 208. 

Habitat. — Oft' the west side of May Island on 11th March 
1896. This appears to be a rare species in the Forth 
estuary. 

Family Lampropid.*:. 
Genus (5) Lamprops, G. 0. Sars, 1862. 

7. Lamprops fasciaiay G. 0. Sars. 

1862. Lamprops /asciata, G. O. Sars, Zool. Reise i Sommeren, 1862, 
p. 44. 

Haiitai. — Near Joppa, frequent between tide-marks ; also 
taken in Granton Harbour. It is not uncommon in shallow 
inshore water, where the bottom is muddy sand. 

Family LEUCONiDiE. 
Genus (6) Leacon, Kroyer, 1846. 

8. Leucon nasicus, Kroyer. 

1841. Cuma nasica, Kroyer, Naturh. Tidsskrift, 1 R., B. iii. p. 524, 
pi. vi. figs. 31-33. 

BaJntai, — More or less frequent all over the estuary ; its 
distribution appears to be somewhat irregular, due in part, 
perhaps, to seasonal variation. My latest record of the 
species is for Station V., where it was captured on 26th 
April 1901. 

Genus (7) Eudorella, Spence Bate, 1867. 

9. Evdorella emarginata (Kroyer). 

1846. Leueon emarginatua^ Kroyer, Naturh. Tidssk. Ny R., B. ii. 
pp. 181 and 209, pi. ii. fig. 3, a-h. 

Habiiai, — Taken in deep water near the seaward limits 
of the estuary; not common. 



128 Proceedings of the Royal Physical Society. 

10. Evdorella truncattUa, Spence Bate. 

1856. Eitdora truncatula. Bate, Ann. and liag. Nat Hist (2), 

vol. xvii. p. 457, pi. xiv. fig. 3. 
1900. Eudorella truncatula, G. 0. Sara, op. ci<., p. xxxvii, pi. xxix. 

Habitat, — Firth of Forth, sparingly distributed ; my latest 
record is for Station III., where it was collected on 23rd 
May 1901. Immature specimens are not uncommon, but 
adults of either sex are rare. 

Genus (8) BudorellopBis, G. 0. Sars, 1882. 

11. Evdorellopsis deformis (Kroyer). 

1846. Leucon de/ormiSy Kroyer, op, cU.y p. 194, pi. ii. fig. 4. 

Habitat, — ^Takeu oft" St Aionans and in Aberlady Bay, 
1890; not common. This species, though somewhat rare, 
is widely distributed. 



Family DiASTYLiDiE. 
Genus (9) Diastylis, Say, 1818. 

12. Diastylis Rathkei (Kroyer). 

1841. Cuma Rathkei, Kroyer, Naturh. Tidsak., vol. iii. p. 518, 

pis. V. and.vi. figs. 17-30. 

Habitat. — Not very rare in the Firth of Forth. A con- 
siderable number of specimens were captured by the dredge 
ofif the west side of Inchkeith in 1888 : both females and 
adult males were present in this gathering. Prof. G. O. Sars 
mentions {CrtLstacea of Norway, p. 108) that the drawings 
of the male on plate Ixxii. of his fine work on this group were 
prepared from a Forth specimen. Adam "White, in his 
Popular History of British Crustacea, considered the Alauna 
rostrata of Goodsir to be synonymous with D. Itathkei 
(Kroyer), — an opinion which is also shared by Canon Norman. 

13. Diastylis rugosa, G. 0. Sars. 

1864. Diastylis rugosa, G. 0. Sars, Chr. Vid.-Selsk. Forhandl. (1864), 
p. 41. 

Habitat. — Generally distributed, but not common. It has 
been taken in Largo Bay, off* St Monans, off" North Berwick, 
and in the deep water west of May Island. 



14. Diastylis liidfera (Kroyer). 

1841. Cuvfia ludfera, Kroyer, Naturh. Tidsskr., 1 R., B. iii. p. 527. 
Habitat, — It has been taken very sparingly ofif the west 
side of Inchkeith, and at Stations V. and VI I. ; not common. 

15. Diastylis rostrattis (Groodsir). 

1848. Alauna rostrata, Goodsir, Edin. New Phil. Jour., vol. xxxiv. 

p. 130, pi. iv. figs. 1-10. (JSee also Proc. Roy. Phys. Soc., 

vol. ii. p. 10.) 
1869. Diastylis Icemsy Norman,* Brit. Assoc. Rept. (1868), p. 27. 
1900. ,, rostraiuSf G. O. Sars, Crustacea of Norway, p. 61, 
pL 39. 

ffabUat,— Firth of Forth (Goodsir). Off Fidra, in 12 
fathoms (Henderson). I have obtained Diastylis lams, 
Norman, at Experimental Stations III., V., VI., and VII., 
but always very sparingly. 

16. Diastylis spirwsa, Norman. 

1869. Diastylis spinoaa, Norman, Brit. Assoc. Rept. for 1868, p. 271. 

Habitai. — Off North' Berwick, in 10 to 15 fathoms; 
captured in March 1891, but not identified till 1900. 
The species was described from specimens taken by Norman 
in Shetland in 1863. It was subsequently discovered in the 
Moray Firth by Thomas Edward of Banff, and in the Firth 
of Clyde by Dr Robertson of Millport, Cumbrae. 

Family PsEUDOcuMiDiE. 
Genus (10) Pseudocuma, G. O. Sars, 1864. 

17. Pseudocuma cercaria (Van Beneden). 

1861. Leueon urcaria. Van Beneden, Rech. sur la Faune litt. de 
Belgiqne (Crust.), p. 85, pi. iv. 

Habitat. — Common, and generally distributed in the Firth. 

18. Pseudocuma similiSy G. O. Sars. 

1900. Pseudocuma similis^ G. O. Sars, Crustacea of Norway, vol. iii. 
p. 76, pi. liii. 

Habitai. — Firth of Forth, apparently rare, but it resembles 

^ Canon Norman considers that the Alauna rostrata of Goodsir is not the 
same as his Diastylis Icevis, but is rather synonymous witli Kroyer's 
D. Baihkei as stateii above. If that is so, I). la:vis will have to be restored 
for this species. 
VOL. XVI. 
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the coiumou Psevdocuma cercaria so closely that it is easily 
overlooked. The specimens I have were dredged at Station Y., 
on 24th April 1901. 

Genus (11) Petalosarsia, Stebbing, 1893. 

19. Petalosarsia declivis (G. 0. Sars). 

1864. Peialopm declivis, (J. 0. Sars, Chr. Vid. S«lak. Forhandl. 
(1864), p. 72. 

Hahiiat. — Dredged in Largo Bay in March 1891 ; in the 
neighbourhood of May Island on 14th April 1893, and very 
sparingly in other parts of the estuary. 

Family NANNASTACiDiE. 
Genus (12) CumeUa, G. 0. Sars, 1864. 

20. CumeUa pygmxr.a^ G. O. Sars. 

1864. CumrMa pugmcea, G. O. Sara, Chr. Vid. Sekk. Forhanai. 

(1864), p. 74. 
1869. ,, agiUs, Norman, Brit. Assoc. Ropt. (1868), p. 272. 

Habitat, — Taken at Station VI. (off St Monans), in May 
and again in July 1901 ; rare. This is a minute species, 
and easily missed ; it may therefore be more frequent in the 
Forth estuary than at present it appears to be. 

Family CAMPYLASPiDiK. 
Genus (13) Campylaspis, G. 0. Sars, 1864. 

21. Campi/hspU ruhwunda (Lilljeborg). 

1855. Cuma ruhicundu, Lillj., Ofversaf Vet.-Akad. Forhandl., p. 121. 
Habitat. — Taken in the neighbourhood of the Bass Kock 
in 18S9, and at Station V. on 30th August 1894. It has 
also been taken off the east side of May Island, but always 
very sparingly. This appears to be a deep-water species, 
and is usually found on a muddy bottom. 



Suborder Isopoda. 

The work I have followed in tlie arrangement and nomen- 
clature of tlie Isopoda is Prof. G. O. Sars' Crvfitacea of Norway, 
vol. ii. (181)0-1899). 
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The Eev. Canon Norman's papers on "British Land 
Isopoda " and " British Isopoda Chelifera " [in Ann. and Mag, 
Nat Hist. (7), voL iii. (January and April 1899)] have been 
useful to me in the preparation of this section of the 
Catalogue, and to shorten the synonymy the reader is 
referred to these works ; also to a paper by myself in the 
Annals of Scottish Natural History for October 1898. 

Chelifera. 

Family TANAiDiD. 

Genus (1) Tanais, M.-Ed wards, 1828. 

1. Tanais Cavolinii, H. Milne-Edwards. 

1828. Tanais Cavolinii^ M.-Edw. in Preces d'Entom., byAiulouin, 

and M.-Edw., vol. i., pi. xxix. fig. 1. 
1842. „ tomentosusy Kroyer, Naturb. Tidsskr., R. 1, vol. iv. 
(1842-48), p. 167. 

Habitat. — Taken at May Island and Dunbar, about liall" 
tide, living chiefly among mussels (Henderson). 

Genus (2) Paratanais, Dana, 1852. 

2. Paratanais Bate% 6. 0. Sars. 

1866. Paratanais /ordpatus, Bate and Westw., Brit. Sessile-eyed 
Crust., vol. ii. p. 188. 

Habitat, — Off North Berwick, December 1892; dredged 

off' North Craig, near Inchkeith, in 10 to 12 fathoms on 

4th July 1901, apparently rare. 

(Jenus (3) Typhlotanais, G. 0. Sars, 1880. 

3. Typhlotanais hrevicoi*ni% Lilljeborg. 

1865. Tanais brevicomiSy Lillj., Bidrag til Kanned. Sver. ocli Noir. 
Crust, af Isopod. und.-ord. och Tanaidenics fani., p. 15. 

Habitat. — Firth of Forth, 1894; rare. This specimen, 
though collected in 1894, has only recently been identified. 

Genus (4) Leptognathia, G. O. Sars, 1880. 

4. Leptognaihia brevimana (Lilljeborg). 

1865. Tanais breviviana J Lillj., op. cit.^ p. 22. 

^oW^o^.— Taken in 1891 and 1892. Station VII., in 17 
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fathoms, 9th July 1901. This, like the species already 
recorded, was obtained in the deeper parts of the estuary. 

5. Leptognathia breviremes (Lilljeborg). 

1865. Tanais hreviremis^ Lillj., op. cU., p. 21. 

Habitat,— Firth of Forth, 1891 and 1892; moderately rare. 

G. Leptognathia Lilljeborgia, Stebbing. 

1891. Leptognathia Lilljeborifia^ Stebbing, Aon. and Mag. Nat. 
Hist (6), vol. viii. p. 328, pi. 16. 

Habitat, — Largo Bay, and off Musselburgh, in 1891. Off 
North Berwick in December 1892. Off Aberdour, November 
1893; apparently rare. 

7. Leptognuthia longiremis (Lilljeborg), var. 

1866. Tanaii longiremUf Lilljeb., op. cU.f p. 19. 

1901. Leptognathia longiremis^ var., T. Scott, Nineteenth F. B. 
Kept.,' pt. iii. p. 269, pi. xviii. figs. 30-88. 

Habitat — Off North Berwick, December 1892 and January 
1894. Off Musselburgh, 30th May 1891, and in the neigh- 
bourhood of the Bass Kock on 9th July 1901. This form, 
as shown by the drawings in the Fishery Board Report 
referred to, differs from the typical Z. longiremis by the 
apparent absence of the lateral denticles on the terminal 
segment of the metasome, and, moreover, the antennules in 
the female are sometimes composed of five instead of four 
joints. Perhaps variety varia might be a suitable name for 
this form.^ 

Genus (5) Tanaopsis, G. O. Sars, 1896. 

8. Tanaopsis laticandata, G. 0. Sars. 

1881. Leptognathia laticatuiata, G. O. Sars, Archiv f. Math, og 
Naturvid., p. 43. 

Habitat.— Finh of Forth, 1891. Dredged at Station III. 
on 23rd May, and at Station VII., in 17 fathoms, on 9th 
July 1901. 

* As there are no specimens in my collection of the Leptognathia rigida, 
Spence Bate, mentioned in my Notes on some Hcottisfi Marine Isopods, I am 
unable to verify the record, and prefer, therefore, to exchiue it from the 
present Catalogue. 
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Flabellifera. 

Family GnathiidtE. 

Genus (6) Gnathia, Leach, 1814. 

9. Gnathia maxillaris (Montagu). 

1804. Oniscus ^naxillaris, Mont., Trans. Linn. Soc, vol. vii. p. 65, 
pi. vi. fig. 2. 

1814. Onalhia termilaides, Leacb, Edin. Encyclop., vol. vii. p. 402. 
1818. Anceus maxillaris^ Lamarck, Aniinaux Sans Vertebres, vol. v. 

p. 168. 

Habitat. — Near Inchkeith, 1888, and subsequently in 
various parts of the estuary ; the female being more frequently 
met with than the male. 

Family CiROLANiDiE. 
Genus (7) Bnrydice, Leach, 1815. 

10. Eurydice ptUchra, Leach. 

1815. Eurydice pulehra. Leach, Trans. Linn. Soc., vol. xi. p. 370. 
1807. „ ,, BateandWestwood, Brit. Sess. -eyed Cnist., 

vol. ii. p. 310. 

Habitat. — Taken ofif Preston Island, west of Queensferry, 
28th November 1887 ; and at Station IIL, November 1890. 
I have not met with this species very frequently in the 
Forth estuary. 

Family Limnokid.*:. 
Genus (8) Limnoria, Leach, 1814. 

11. Limnoria lignorum (Rathke). 

1799. Cymothoa lignorum^ Rathke, Skrifter af Naturh. Selsk., 

p. 101, pi. iii. fig. 14. 
1814. Limnoria terebrajiSj Leach, Edin. Encycl., vol. vii. (Cru>t.) 

p. 488. 

Habitat. — Firth of Forth, at Elie (Leslie and Herdman). 
Common, burrowing in old wood of piers, wharves, etc., 
exposed between tide-marks on both sides of the estuary. 
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Family SpiiiEROMiD^ 
Genus (9) Sphsroma, Latreille, 1802. 
12. SphcKroma rugieanda, Leach. 

1814. Sphasroina rtigLaiuda^ Leach, Edin. Encycl., vol. vii. p. 405. 

Habitat. — In brackish pools at Aberlady ; common. 

Genus (10) Naesa, Leach, 1818. 

l.S. Nami hulentata (Adams). 

1798. OniscM bidentntiis, Adams, Traus. Linn. Soc., vol. v. p. 8, 
pi. ii. figs. 3 and 4. 

Habitat, — Found alive amongst barnacles and weed scraped 
from a ship's hull at Granton Harbour in 1888 (cf. Ann, 
Scot, Nat, Hist. (April 1899), p. 116). 

Valvifkka. 

Family looTHKiDiK. 

Genus (11) Idothea, Fabricius, 1798. 

14. Idothea baltiat (Dallas). 

1774. Oniscns baltkua^ I'jillas, Spicil Zool., IdHC. ix. p. 66, pi. iv. 

lig. 6, A-l>. 
1825. Idoim tricuspulaln, Desniarest, Coiisid. siir Crust., p. 289. 

Habitat. — Firth of Forth, in shallow water at various 
places (Leslie and Herilman). Moderately common upon 
Laiuinaria and other sea-weeds in shallow water on both 
sides of the estuary. 

15. Idothea pelagica, Leach. 

1815. Idothea IX laijioi^ Lcaoli, Trans. Linn. Soc., vol. xi. p. 365. 
1868. ,, ,, Bate an«l Westw., Hrit. Sessile-eyed Cmat., 

vol. ii. p. 384. 

Habitat. — '* Common on the Bell Ivock in the Firth of 
Forth " (Bate and Westwood, op. clt., p. 385). " Bell Kock " 
is doubtless, I think, a misprint for Bass Kock, for it is 
described as being " in the Firth of Forth," whereas the Bell 
Eock is 13 or 14 miles north by east of Fife Ness, the 
extreme limit of the Forth estuarv on the north side. 
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16. Idothea einarginata (Fabricius). 

1794. Cyvwihoa eniargincUa, Fabr., Enlomon. Syst., vol. ii. p. 508. 

//oW^a^.— Aberlady Bay, 1888. Station I., 23rd May 1891. 
Occasionally obtained with /. haltica amongst Laminaria at 
various places within the estuary. 

17. Idothea linearis (Linn^). 

1767. Otiiscus linearis, Linn., Syst. Nat., vol. ii. j». 1060. 
1868. IdoUa linearis. Bate nnd Westw., op. cit., vol. ii. ]>. 388. 

Habitat. — Occasionally at Newhaven (Henderson). Off' 
Crail, 1888. Station X. (west of Queensferry), 3l8t August 
1894, and 26th April 1901. Station IV., 22nd April 1901. 
Several of the specimens are adorned with longitudinal light 
and dark lines (cf. form /. sexlineata, Kjoyer). 

Family Arcturid^e.! 
Genus (12) Astacilla, Cordiner, 1795. 

18. Astacilla longicoimis (Sowerby). 

1806. Oniscus longicomis. Sow., British Miscellany, Taf. 19 '-^ 
1841. Leachia gracilis, Goodhir, Kdin. New Phil. Jour., vol. xxxi. 

p. 310, pi. vi. fig. 4 ( <5 ). 
1868. Ardurus longicomis, Bate and Westw., Brit. Sessile eyed 

Crust., vol. ii. p. 366. 

HahitaL—Yirth of Forth (Gk)odsir). Off* Dysart, T. W. 
Simmons (cf. Bate and Westwood, op. cit., vol. ii. p. 369). 
Moderately frequent in the estuary, and generally distributed. 
6. O. Sars considers the A, gracilis of Goodsir to be the male 
of A, langicomis. 

19. Astacilla intermedia (Goodsir). 

1841. Leachia intermedia, Goodsir, op, cit., p. 309, pi. vi. tig. 1. 
1868. ArcturiLS intemiedius, Bate and Westw., Brit. Sessile -eyed 
Crust., p 371. 

Habitat, — Taken off Anstruther (Goodsir). This is the 

* k& Astacilla, Cordiuer, was instituted in 179.'', and Arcttwns, Liitr«ille, 
in 1804, the family name should i>erhai>s he Asi'AiiLLiD.i!:, tioni the older 
genus. 

- James Sowerby, ^' British Miscellany ; or, Col urt'd Figures of New, Kare, 
or Little-Known Animal Subjects, many not Infore ascertained to be Naiives 
of the British Isles." I.ondon, 1806, 8vo. 
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Astacilla affiais, G. 0. Sars {Gnistacca of Norway ^ voL ii. 
p. 90). 

Geuus {V^) Arcturella, G. 0. Sars, 1897. 

20. Arcturella dilatnta, G. G. Sars. 

1882. Astcu'Ula dilataiti^ G. O. Sars, Overs, af Norge» Crust., vol. i. 
p. 63, pi. ii. tig. 3. 

//aWrt^.— Dredged off St Monans, 22ud May 1901 ; only 
a single male specimen was obtained. 

ASELLOTA. 

Family A sell id .e. 
Genus (14) AseUus, G. St Hillaire, 1764. 

21. Ascllus ((quatiats (Linn^). 

1761. Onions aquaticuHy Liun., Fauna Suecica, 2ud ed.. p. 500. 
1868. Asellus nqucUiauf, Bate and Westw., Brit. Sessile-eyed Crust., 
vol. ii. p. 343. 

Habitat, — Pond at Kedbraes, near Edinburgh, "in remark- 
able profusion " (Sir J. Dalyell). Very common in Union 
Canal, near Gilraore Place, Edinburgh (1889-90) ; Dudding- 
ston Jjoch (1897). Marchiield Pond, very common (Dr and 
Miss Sprague, July 1900). Braid Burn ; Peflfer Bum, near 
Aberlady, etc. (W. Evans). Upper Elf Loch, Braid Hills, 
common in 1905 (W. Evans). 

Family J a N i uiDi*:. 
Genus (15) Janira, Leach, 1813 

22. Jaiiira maculosa, Leach. 

1813. Janira macalosa, Ix-ach, Edin. Kiicycl. , vol. vii. p. 434. 

Habitat, — Firtli of Forth, oil' Bo'ness, 1887. Taken at 
Station IX. iii April 1870, and subsequently at other 
stations, but always very sparingly. 

Genus (1(3) Jsera, Leach, 1813. 

23. Jmra marina (0. Fabricius). 

1780. (hiisciismannuii, Fabr., Fauna (iniiilniidic.i, p. 252. 
1813. JiKra alhifrons. Leach, Edin. Encycl., vol. vii. p. 484. 

Habitat,— ^oxiwwoii at May Island and Granton Quarry 
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under stones, near high-water mark (Henderson). Dredged 
ofif Inchkeith; taken between tide-marks at Joppa and 
other places ; frequent South Queensferry (Evans). Sars 
is somewhat doubtful whether the form figured by Bate 
and Westwood under the name of Jcera Nordmanni, Eathke, 
is the true Bathkian species, or more probably the male of 
JoBTa marina. 

Family Munnid^. 
Genus (17) Munna, Boeck, 1839. 

24. Munna Krbyeri, Groodsir. 

1842. Munna Kroyeriy Goodsir, Edin. New Phil. Jour., vol. xzxiii. 
p. 365, pi. vi. fig. 6. 

Habitat, — Firth of Forth (Goodsir). Off the west side of 
Inchkeith (1887). Dredged at Station III., and at the north- 
west end of Inchkeith, in May 1901 ; not very common. 

Genus (18) Paramunna, G. 0. Sars, 1866. 

25. Paramunna bUobata, G. 0. Sars. 

1866. Farajnunna bilobata, G. 0. Sars, BcretDing om en i Somm. , 
1865, foretag. Zool. Keise ved Kyst. af Cbristiania og 
Christiansands Siift., p. 31. 

Habitai, — Firth of Forth, 1894. Moderately rare in 
dredged material from Stations VI. and III., and from the 
north-west end of Inchkeith, collected by F. G. Pearcey in 
May 1901. 

Genus (19) Pleurogonium, G. O. Sars, 1871.^ 

26. Pleurogonium rvMcundum, G. 0. Sars. 

1863. FleuraearUha rubicunda, G. 0. Sars, Chr. Vidensk. SeUk. 
Forhandl., p. 16. 

Habitat,— Firih of Forth, 18li4 and 1895; rare. 

* The ^v. Canou Norman, in a paper untitled "A Month on the 
Trondbjeni Fiord" {Anii, and Afa/j. Nat. Hist. (6), vol. xiii. p. 281), 
remarks, "The genus Leptaspidia, Bat^) ami Westwood, is, I think, un- 
questionably a synonym ot Plciirofjouiuvi.'^ Moreover, it seems to me that 
Bate and Westwood's text-figure oi' Lcptospidia resembles Plearotjonium 
inertne more closely than any other species of the genus. 
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27. Pleu7*ogoniuvi inerme, G. O. Sars. 

1882. Pleurogonium inerme, G. O. Sara, Ovenii^ af Norges Crust., 

vol. i. p. 67, pi. ii. fig. 5. 
1891. LepUu}tidia brevipes, T. Scott, Ninth F. B. Rept., pt. iii. p. 308. 

Habitat, — Taken off* Musselburgh, April 1891. 



28. Pleurogonium ffpinositmmuniy G. O. Sars. 

1866. Pleuracantha npinosiwinui, G. 0. Sara, BeretDing oin en i 
Sonini., 1865, foretag. Zool. Reise ved Kyst. af Chiistiania 
og OhrUtiaiisands Stift., p. 30. 

Haiitat. — Taken at the north-west end of Inchkeith, 23rd 
May 1901 ; rare. 



Genus (20) Burycope, G. O. Sars, 1863. 
29. (?) JSui-ycope mutica, G. O. Sars. 

1863. Kurycope tmUica, G. O. Sara, Chr. Vid. Selsk.-Forhandl. 
(1863), p. 6. 

Habitat. — Firth of Forth, near the Bass Rock, in 20 
fathoms, 28th June 1904; two specimens that appear to 
belong to this species — one of them an ovigerous female — 
were obtained. 



Oniscoida. 

" This tribe comprises the air-breathing or terrestrial 
l8opoda"(G. O. Sars). 



Family Ligiid.e. 
Genus (21) Ligia, Fabiicius, 1798. 
oO. Lif/ia oceanica (Linnej. 

1767. OnLsrtfs ocvanicuSj Liiiii., Syst. X;il., t'd. xii., vol. ii. p. 1061. 

Habitat, — Ciiimond, 1888 (Milii). Aberlady, November 
1891; Noitli Berwick, August 1897; and shore at Dalmeny, 
March 1901 (W. Evans). Also at Grauton and other places, 
under stones on the shore. 
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Family TRiCHONisciDiE. 
Genus (22) Trichoniscus, Brandt, 1833. 

31. Trichoniscus ptisillvs, Brandt. 

1833. Trichonisciis ptisillus, Braudt, Con8|»ect. Monogr. Crust. Onis- 

codonim, p. 12, pi. iv. fig. 9. 
1891. Philoufrria ripa,ria, T. Scott., Proc. Roy. IMiys. Soc. Ediii., 

vol. xi. p. 76. 

Habitat. — Under stones at St Margaret's Hope, Cramond 
Island, Arthurs Seat, Largo, and other places; moderately 
frequent Generally distributed (W. Evans). 

32. Trichimisciis roseus (C. L. Koch). 

1838. lUa rosea, Koch, Doutschlands CruHtaceeu, p. 22, tig. 16. 
1887. Philougria rosea, T. Scott, Trans. Nat. Hist. Soc. Glasg., 
vol. i. (N.8.)p. 878. 

HabUat, — Under stones at South Queensferry, 23rd March 

1901 (W. Evans, in Ann. Scot. Nai. Hist., April 1901); in 

garden, Morningside, September 1905 (Evans). Salisbury 

Crags, Edinburgh, July 1887; and Cramond Island, 18th 

April 1 888.1 These last two records were overlooked in the 

preparation of my paper on "The Land and Fresh-Water 

Crustacea of the District around Edinburgh," part i,, published 

in Proc. Boy. Phys. Soc. Edin., vol. xi. p. 73 et seq. 



Family ONisciDiE. 
Genus (23) Oniscos, Linne, 1761. 

33. (hiisctis asellus, Linne. 

1761. Oniseus asellus, Linn., Fauna Succica, vol. iv. \). 183, No. 
2068; and Syst. Nat., ed. xii., vol. ii. p. 1061. 

BaJrifat. — Common everywhere, usually hiding under 

stones, old wood, etc. 0. fossor, Bate and Westw., is now 

reirarded as a form of 0. asellus. 

* On tlic occasion of this visit to Cramond Island in April 1888, a Irieml 
and I crossed over to it about 1 a.m - just before the track was eoveied by 
the rising tide — and we remained on the island till tlie tide ebbed and began 
to tiow again. The interval from the time that daylight made things visible 
till we recrossed to the mainland, was si>ent in aearehing for natural history 
objects, and especially for tlie smaller Crustacea, and with fairly satisfactory 
results. 
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Genus (24) PhUoscia, Latreille, 1804. 

34. PhUoscia muscorum (Scopoli). 

1763. Oniicus micacorumf Soopoli, Eutomolof^a Caruiolica, p. 415. 

Habitat, — Under stones, among dead leaves, etc ; common, 
and generally distributed. 

Genus (26) Platyarthrus, Brandt, 1833. 

35. Platyarthrus Hoffmannseggi, Brandt 

1833. Platyarthrus Hoffmannseggij Brandt, Gonsp. MoDogr. Crust. 

Onisc., p. 12, pi. iv. fig. 10. 
1900. ,, „ W. Evans, Ann. Scot. Nat 

Hist. (July 1900). p. 186. 

Habitat. — Near Inverkeithing, Fifeshire, " in nests of the 
common ashy-black ant, Formica fusca " (W. Evans, Edin- 
burgh). The only other Scottish record for this curious 
species is that by Thomas Edward, of Banff, in the list of 
Crustacea in Smiles' Life of Edward. 

Genus (26) PorceUio, Latreille, 1804. 

36. PorceUio scaher, Latreille. 

1804. PorceUio acaber, Latr., Hist. Nat. Generale et particuliere des 
Crust, et des Insectes, vol. vii. p. 45. 

Habitat. — Under stoues, old wood, etc., everywhere. 

37. PorceUio pictus, Brandt. 

1830. PorceUio pictus, Brandt and Ratzeburg, Medicin. zoologie, 
vol. ii. p. 78, pi. xii. tig. 5. 

1891. ,, ,, T. Scott, Proc. Roy. Phys. Soc Edin., 

vol. xi. p. 78. 

Habitat. — At the foot of a wall near Sealield, Leith, April 

1888 ; apparently rare. Taken under a stone near Dunbai* 

in 1904 (W. Evans). 

Genus (27) Cylisticus, Sclinitzler, 1853. 

38. Cylisticus convexus (De Geer). 

1778. Onions convexus^ De Geer, Mem. pour Servir a Thist. des 

Ins., vol. vii. p. 563, pi. xxxv. tig. 11. 
1891. PorceUio armadiWwlcs, T. Scott, Proc. Roy. Phys. Soc 

Edin., vol. xi. p. 79. 

Habitat. — Under stones at the foot of Salisbury Crags, 
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14th Apiil 1888, and subsequently; not common. Foot of 
Salisbury Crags (W. Evans). 



Family ARMADILLIDIIDiE. 

Genus (28) AmadiUidiam, Brandt, 1830. 

39. Armadillidium vtUgare (Latreille). 

1804. Armadillo vulgaris, Latr., Hist. Nat. Crust, et Insectes, vol. vii. 

p. 48. 
1891. ,, „ T. Scott, Proc. Roy. Phys. Soc. Etliii., 

vol. xi. p. 79. 

Habitat. — Under stones at Salisbury Crags. Salisbury 
Crags, Blackford Hill, Pettycur, St David's (Fife), etc. 
(W. Evans). 



Epicarida. 

The Epicarida are but poorly represented in this " Catalogue 
of Forth Crustacea," and further careful research should add 
considerably to this group. 



Family BoPYRiDi??. 
Genus (29) Athelges, Hesse, 1861. 

40. Athdges paguri (Eathke). 

1848. Pkryxua paguri, Rathke, Nova Acta Acad. Nat. Curios., 
vol. XX. p. 57, pi. i. figs. 13-16; pi. ii. figs. 11 and 12. 

HabUat, — Firth of Forth, parasitic on Eupa^xiras hernhardus 

(Dr J. Anderson). 

Genus (30) Phryxus, Rathke, 1843. 

41. Phryxus abdominalis (Kroyer). 

1840. Bopyrus abdominalis, Kroyer, Nat. Tidsskr., vol. iii. p. 102, 
pis. i. and ii. 

/Taftt^a/.— Firth of Forth, off St Abb's Head, 40 fathoms 

(Metzger). Station III., parasitic on Pandahui Montagui, 

Leach, 9th May 1901. 
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Genus (7) Hyale, Rathke, 1837. 
7. ffyale NUssoni (Rathke). 

1843. AmphUoe NilsBoni, Rathke, Acta Akad. Leopold, vol. zx. p. 264. 

Habitat, — "Granton Quarry, common; May Island, near 
high-water " (Henderson). West of Queensferry, rare. 

[8. Hyale {Niced) Lubhockiana (Spence Bate). 

This species is recorded among my notes of Amphipoda 
dredged off St Monans in 1889, but no specimens are in my 
collection, and I am unable to verify the record.] 

Family Lysianassid^e. 
Genus (8) Acidostoma, Lilljeborg, 1865. 

9. Addostoma ohesfitm (Spence Bate). 

1862. Anonyx obesus. Bate, Cat. Amphip. Crust. Brit. Museum, 

p. 74, pi. xii. fig. 1. 

Habitat. — Dredged between Fidra and the Bass Book in 
1893, and on 9th July 1901; it has also been dredged off 
St Monans, but always very sparingly. 

Genus (9) Socaraes, Boeck, 1870. 

10. Socarnes Vahli (Kruyer). 

1838. Lysiaimsa vahlii^ Khiycr, Gronlauds Amfipoder, p. 5. 
1896. Socanifs Vahli, T. Scott, Fourteenth F. B. Kept., part iii. 
p. 158. 

Habitat. — Firth of Forth ; very rare. 

Genus (10) Calisoma, A. Costa. 

11. Calisoina Hopei, A. Costa. 

1861. Calisoina H(t}t€i, A. Costii, Hope Cat. Crost. Ital., p. 44, 
and plate, tig. 2. 

1863. ,, crmatd, Bate and Wostw., Brit. Sessile-eyed Crust., 

vol. i. p. 120. 

Habitat. — Moderately common in the Firth of Forth; it 
occurs sometimes in abundance inside the dead tests ol 
Amphulotm and Spatany^is^ feeding on the decaying animal 
matter; also on dead fishes. 
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Genus (11) Hippomedon, Boeck, 1870. 

12. Hippomedon dentictdattos (Spence Bate). 

1862. Anonyx detUiculatmy Bate, Cat. Araphip. Crust. Brit. Mus., 

p. 75, pi. xii. fig. 4. 

Habitat, — ^Taken in the vicinity of May Island in 1888, 
and subsequently in various parts of the estuary between 
May Island and Inchkeith, but seldom more than a few 
specimens taken in any single gathering. 

Genus (12) Orchomene, Boeck, 1870. 

13. Orchomene humilis (A. Costa). 

1857. Lysianas$a humilis, A. Costa, Mem. del Accad. del Sc. de 
Napoli, vol. i. p. 187, pi. i. fig. 6. 

1863. Anonyx Edwardsi, Bate and Westw., Brit. Sessile-eyed Crust., 

vol. i. p. 94. 

1890. Orehojnene BcUeiy 6. O. Sars, Crustacea of Norway, vol. i. 

p. 6, pi. xxii. 

Habitat — In the neighbourhood of the Bass Rock ; rare. 

Genus (13) Tryphosa, Boeck, 1870. 

14. Tryphosa nana (Kroyer). 

1846. Anonyx nanus, Kroyer, Naturh. Tidsskr., 2 K., Bd. ii. p. 30. 

1891. Orehomenella ciliata, G. 0. Sars, op. cit., p. 69, pi. xxv. fig. 2. 

Habitat, — Taken near Joppa in 1888; subsequently in 
other parts of the estuary, but always sparingly. 

Grenus (14) Tryphosella, J. Bonnier, 1893. 

15. Tryphosella Sarsi, Bonnier. 

1891. Tryphosa nana, 6. 0. Sars, op. cit., p. 76, j)l. xxvii. fig. 1. 
1898. Tryphosella Sarsi, Bonnier, Bull. Sci. France et Belgiquc, 
vol. xxiv. p. 170 (footnote). 

Habitat. — Firth of Forth ; not common. 

16. Tryphosella Hbringii (Boeck). 

1870. Tryphosa Horimgii, Boeck, Crust. Anjpliip. bor. otarct., p. 38. 
Habitat, — Firth of Forth, 1896 ; ott the east side of Inch- 
keith, in 5 fathoms, 23rd May 1901 ; not common. 
VOL, XVL P 
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17. Tryphosella nanoides (Lilljeborg). 

1865. Aiumyx nanoideSy Lillj., On the Lysiauatttui magellaiiica, etc., 

p. 25, pi. iii. tigH. 32-34. 
1891. Tryphosa namncUs, G. O. Sara, CYustacea of Norway, vol. L 

p. 79, pi. xxviii. fig. 2. 
1893. Tryphoulla jutnaides. Bonnier, op. ciL, vol. zziv. p. 171 

(footnote). 

HabUaL — Off St Monans, captured with a tow-net at a 
depth of about 13 fathoms, in November 1904. In this 
species, the palm of the first gnathopods does not slope away 
from the base of the claw (dactylus), but forms nearly a right 
angle with the sides of the propodos. 

Genus (15) Tryphosites, G. 0. Sars, 1891. 

18. Tryphosites lonyipes (Spence Bate). 

1863. Anatiyx longipes and ampula. Bate and Westw., Brit. Sessile- 
eyed Crust., vol. i. pp. 113, 116. 

ffabitcU. — Off St Monans, several specimens, 1889 ; and 
subsequently, but sparingly, in other parts of the estuary. 

Genus (16) Anonyx, Kroyer, 1838. 

19. An>o)iyx nugcur (Phipfs). 

1774. Cancer nu^ax, Phipps, Voyage towards the North Pole, p. 192, 

pi. xii. tig. 2. 
1893. Anonyx nuyax, T. Scott, Eleventh F. B. Bept., pt iiL p. 212, 

pi. v. iigs. 18-21. 

HaJ)Uaf.—Nesir May Island, February 1889. North end 
of Inchkeith, 23rd January 1896 ; rare. 



Genus (17) Hoplonyx, G. 0. Sars, 1891. 
20. Hoplonyx leucophthalma, G. O. Sars. 

1891. Hoplonyx lencophthal nia^ G. 0. Sar.s, op. cU.^ p. 97, pi. xxxiv. 
fig. 1. 

Habitat, — This somewhat critical species was taken off 
St Monans with a tow-net, close to the bottom, in November 
1904. In this species the eyes are of a light cream colour or 
almost white ; the dactylus of the first gnathopods has also 
a row of very minute spiiies extending along its dorsal aspect 
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a little below the upper margin, which appears to be a 
character peculiar to this species. 

Grenus (18) Lepidepecreum, Spence Bate, 1868. 

21. Lepidepecreum longicorne (^io), 

1861. Anonyx longieamiSf Bate and Westw., o/;. cU.f vol. i. p. 91 ( <J ). 
Habitat. — Off St Monans ; off the north end of Inchkeith, 

January 1896 ; and off the east side of the same island, May 
1901. 

Family PoNTOPOREiiDiE. 
Genus (19) Bathyporeia, Lindstrom, 1855. 

22. Bathyporeia GuUliamsoniana (Bate). 

1856. ThersiUs GuHliamsoniana, Bate, Brit. Assoc. Rept. (1856), 
p. 59; and Ann. Nat. Hist. (2), vol. xix. (1857) p. 146. 

1891. Bathyporeia rwrvegiea, G. O. Sars, Crust, of Norway, vol. i. 

p. 128, pi. xliii. 

Habitat, — Firth of Forth ; taken sparingly in various parts 
of the estuary. 

23. Bathyporeia pelagica, Spence Bate. 

1862. Baihyporeia pdagica^ Bate, Cat. Amphip. Brit Museum, 

p. 174, pi. zzxi. fig. 6. 

Habitat. — Firth of Forth; taken occasionally with the 
other species of the genus. 

24. Bathyporeia liobertsoni, Spence Bate. 

1892. Bathyporeia Bobertsoniy Bate, op. cit., p. 173, pi. xxxi. fig. 5. 
Habitat. — Firth of Forth, frequent near low-water on the 

sandy shore east of Burntisland; obtained by passing the 
wet sand through a wire-sieve. 

Genus (20) Haustorius, Statins Muller, 1775. 

25. Haustorvws arenarius (Slabber). 

1769. Oniseus arenarius^ Slabber, Naturkuiul. Verlustig., etc., p. 92, 
pi. 11, figs. 3, 4. 

Habitat. — Firth of Forth, sandy shore east of Burntisland, 

near low-water ; not common. 
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Genus (21) Drothoe, Dana, 1852. 

26. Urothoe marinus, Spence Bate. « 

1862. UrothoU marinus. Bate and Westw., Brit. Sesaile-eyed Crust.. 
vol. i. p. 196. 

Habitat, — Firth of Forth ; not very common. 

27. Urothoe brevicornis, Spence Bate. 

1862. Urothoe brevicomiSf Bate and Weatw., op. cU., vol. i. p. 198. 

Habitat. — Largo Bay ; not common. 

Family P H o x o c E p H A l i d ^E. 
Genus (22) Phoxocephalus, Stebbing, 1888. 

28. PhoxocephaltLs Holbolli (Kroyer). 

1842. Phaxus Holb6lli, Kroyer, Naturh. Tidaskr., 1 R. p. 157. 
Habitat. — Taken off the west side of May Island in 1888. 
Taken in Largo Bay in 1892 and 1894, and at Station III. 
on 23rd May 1901. 

29. Ph-oxocephalus Fultoni, T. Scott. 

1890. PhoxocephcUm Fultoni, T. Scott, Eighth F. B. Rept., pt. iii. 

p. 327, pi. xii. tigs, x.-xii. ; pi. xiii. figs, ziii.-xix. 

Habitat. — Oft St Monans ; not rare. 

Genus (23) Harpinia, Boeck, 1870. 

30. Harpinia lugleday G. 0. Sars. 

1891. Harpinia nrglectdf G. 0. Sars, Crustacea of Norway, vol. i. 

p. 153, pi. liii. tig. 1. 

Habitat. — Generally though sparingly distributed. First 
recorded for the Firth of Forth in 1888. This is the 
Phojnts plumosus of Bate and Westwood*s British SessUe-eyed 
Crustacea, but not of Kroyer. 

31. Haipinia crcnidala, Boeck. 

1870. Harpiiwi crrmdota, Hoeck, Crust. Aniphip. bor. et arctica, 
p. 56. 

Haiitat. — Near Inchkeith, and other parts of the estuary ; 
not common. Station III., in 5 fathoms, 23rd May 1901. 
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Family Ampeliscid^. 
Genus (24) Ampelisca, Kroyer, 1842. 

32. Ampelisca typica (Spence Bate). 

1867. Tetro7naius typicua, Bate, Ann. and Mag. Nat. Hist. (2), 

vol. xix. p. 139. 

1868. Ampelisca Oaimardi^ Bate and Westw., Sessile-eyed Orust., 

vol. i. p. 127. 

Hahitai. — Between Fidra and the Bass Rock; not common. 

33. Ampelisca tenuicomis, Lilljeborg. 

1855. Ampelisca UnuicamiSf Lillj., Ofvers af Vet-Akad. Forhandl., 
p. 128. 

Habitat. — Near the Bass Rock, 24 fathoms ; off St Abb's 
Head, 40 fathoms (Metzger). Off Prestonpans, 1888, not 
common; ofifthe North Craig, 4th July 1901. 

34. Ampelisca assimiliSf Boeck. 

1870. Ampelisca cusimilis^ Boeck, Cnist. Amphip. borealia et 
arctica, p. 144. 

ffabitat.^Tsken near May Island, 1893. Off St Monans, 

in 13 fathoms, and at Station III., in 7 fathoms, May 1901. 

Several specimens of Ampelisca, including A. assimilis, were 

obtained in the stomachs of Long Rough Dabs captured in 

the Forth estuary in May 1901. 

35. Ampelisca hrevicomis (A. Costa). 

1858. Araneops brevicomis, Costa, Rend. Ace. Napoli, p. 171. 
1855. Ampelisca Uevigata, Lillj., Ofvers K. Vet.-Akad. Forhandl., 
1855, p. 128. 

Habitat. — Largo Bay aud one or two other places, 1893. 
Taken also at Station XXL, in 7 fathoms, on 23rd May 1901. 

36. Ampelisca macrocephala, Lilljeborg. 

1852. Ampelisca macrocep?iala, Lillj., (^p. cit. (1852), p. 7. 

Habitat. — Firth of Forth, 24 fathoms (Metzger). X have 
obtained this species in the stomachs of Long Rough Dabs 
and Whitings captured in the Firth of Forth in May 1901, 
as teell as in tow-net gatherings collected about the same 
time. 
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87. Ampelisca spinipes, Boeck. 

1870. Ampelisca spinipes, Boeck, Crust. Amphip. borealia et arctica, 
p. 143. 

Habitat. — Taken near May Island, not common, 1893. At 
Station III., in 5 fathoms. 23rd May 1901. Also in the 
stomachs of Long Rough Dabs and small Whitings captured 
in the estuary in May 1901. 

38. Ampelisca a^uicornis, Bruzelius. 

1869. Ampelisca fxquieomis, Bniz., K. yet.*Akad. Handl., vol. iii. 
p. 82, pi. iv. fig. 15. 

Habitat. — West of May Island, 20 fathoms (Henderson). 
This appears to be the only record of A. cequicamis for the 
Forth estuary. 

Genus (25) Byblis, Boeck, 1870. 

39. Byblis Oaimardi (Kroyer). 

1848. Ampelisca Oaimardi, Kr5yer, Gaimard's Voyaces en Scand., 
pi. zziii. fig. 1. 

iToW^a^.— Taken off St Abb's Head, 40 fathoms (Metzger, 
1875). Near May Island, 1890 (Mihi). 

Genus (26) Haploops, Lilljeborg, 1855. 

40. Haploops tubicola, Lilljeborg. 

1865. Haploops tubicola, Lillj., Cfvers K. Vet.-Akad. Forhandl. 
(1855), p. 134. 

Habitat. — Taken near the Bass Rock, 1892, and in other 
parts of the estuary. Dredged in 5 fathoms at Station III., 
23rd May 1901 ; found also in the stomachs of Long Rough 
Dabs {Dreparuypsetta platessoides) captured in the Forth 
during the same month. 



Family A M p H i L o c n i D i*:. 
Genus (27) Amphilochus, Spence Bate, 1862. 
41. Amphilochus manudens, Spence Bate. 

1862. Am}>hilochi(.<i maiiudins, liate, Cat. Amphip. Brit. Mus., 
p. 107, pi. xvii. tig. 6. 

Habitat. — Taken in South Bay in 18.S8. not common. 
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Dredged at Station III., and also at the north-west end of 
Inchkeith, on 23rd May 1901. 

42. Amphilochvs tenuimanus, Boeck. 

1870. Amphiloehus tenuimanus, Boeck, Crust. Amphip. borealia et 
arctica, p. 51. 

Habitat, — Taken in the stomach of a small Whiting 
captured in the estuary in April, and in the stomach of a 
Long Bough Dab captured in May 1901 ; obtained also in a 
small gathering of dredged material at Station IX., collected 
5th June 1903. 

Grenus (28) Amphilochoides, 6. 0. Sars. 

43. Amphilochoides serratipes (Norman). 

1869. Probolium semUipes, Norman, Brit. Assoc. Rept. (1868), 

p. 278. 
1892. Amphiloehoidts odmitonyx, 6. 0. Sars, Crust, of Norw., 

vol. i. p. 221, pi. Ixxv. fig. 2. 
1898. „ „ T. Scott, Eleventh F. B. Rept., 

pt. iii. p. 216, pi. V. figs. 41 , 42. 

ffabitat, — Firth of Forth, near Fidra Island ; rare/^ 

44. Amphilochoides odontonyx (Boeck). 

1870. Amphiloehus odontonyx^ Boeck, Crust. Amphip. bor. et arct., 

p. 61. 
1896. Amphilochoides odontonyx, T. Scott, Fourteenth F. B. Rept,, 
pt. iii. p. 169, pi. iv. figs. 4-6. 

Haintai, — At various places in the Firth of Forth, but 
always very sparingly. This species was described by 
Professor 6. 0. Sars under the name of Aviphitoclioides 
puseUlus, but was afterwards identified as the true A. odontonyx 
of Boeck; see footnote below. 

* At p. 169 of Part III. of the Fourteenth Annual Report of the Fisliery Boiird 
for Scotland (1896), in my remarks on Amphilochoides iniermedius, I state 
incidentally that the typical A. odimUmyx, G. O. Sars {A. serratijws, Norman), 
had not hitherto been observed in the Firth of Forth ; this was a mistake, 
due to my forgetting that that species had been recorded in Part III. of the 
Elevenih Annual Rejtort, with drawings showing two of the most characteristic 
parts of the animal. Further, as pointed out by Professor G. O. Sars {op. cit., 
p. 690), the form mentioned here is not the A. odontiniyx of Boeck, but a 
different species, for which Sars proposed to substitute the name A. Borrki, 
being unaware that Norman had already described it. 
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45. AmphUochoides irUermedius, T. Scott. 

1896. Amphilochoidea inUmudiua, T. Scott, Fourteenth F. B. Rept, 
pt. iii. p. 159, pi. iv. figs. 1-3. 

Hahitai. — Taken in various parts of the estuary, but 
usually very sparingly. The latest records I possess of the 
occurrence of A. intermedius in the Forth are for Station III., 
where it was obtained on the 23rd and 25th of May 1901. 



Genus (29) Gitana, Boeck, 1870. 

46. Oitana Sarsi, Boeck. 

1870. Oitana Sarsi, Boeck, Crust. Amphip. borealia et arctica, p. 52. 

Habitat. — Taken very sparingly in various parts of the 
estuary. My most recent record of this species is for 
Station III., where it was dredged on 23rd and 25th May 
1901. 

47. Oitana abyssicola, G. O. Sars. 

1892. Oitana abyssicola, G. 0. Sars, (.'rustacea of Norway, vol. i. 
p. 229, pi. Ixxviii. fig. 2. 

ffabitat.— Dredged at Station VI. (off St Monans), 25th 
May 1901. One of the characters which serves to distinguish 
this small species from G. Sarsi is that the second pair of 
coxal plates are rather narrow, and they exhibit only two 
small serrations on the obtusely-pointed tips of these plates, 
instead of three, as in G. Sarsi. 



Family S t e n o t h o i d ^E. 
Genus (30) Stenothoe, Dana, 1852. 
48. Stenothoe marina (Spence Bate). 

1862. M(nUagua marina, Bate, Catal. Amphip. Brit. Mus., p. 66, 
pi. viii. tig. 5. 

Habitat. — Various parts in the Firth of Forth from Inch- 
keith to May Island, but not very common, 1889. Station 
v., 24th April, and off the north-west end of Inchkeith, 
23rd May 1901. 
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49. StenUhoe monocuUndes (Montagu). 

1804. Cancer {Oammarus) monoculoideSy Mont., Trans. Linn. Soc., 
vol. xi. p. 4, pi. ii. fig. 3. 

Hahitat. — Not very common; the specimens in my 
collection were taken in Granton Harbour with a surface 
tow-net. 



Family MKTOPiDiK, T. R. R. Stebbing, 1899.^ 
Genus (31) Metopa, Boeck, 1870. 

50. Metopa Alderi (Spence Bate). 

1862. Montagua Alderi, Bate, Catal. Amphip. Brit. Mus., p. 57, 
pi. viii. fig. 6. 

Habitat. — Firth of Forth, 1889 ; and taken subsequently at 
nearly all the Experimental Stations within the limits of the 
estuary. It has been also observed in the stomachs of 
Whitings captured in 1901. 

51. Metopa borealis, G. O. Sars. 

1882. Metopa borealis, G. 0. Sars, Oversigt Norges Crust., i. p. 91, 
pi. iv^. fig. 4. 

HabUat. — Dredged in South Bay, off Musselburgh, in 1888. 

52. Metopa ruhrovittata, G. O. Sars. 

1882. Metopa rubroviUata, G. 0. Sars, Oversigt Norges Crust., i. 
p. 90, pi. iv. figs. 2, 2a. 

Habitat. — Obtained in a bottom tow-net gathering collected 
at Station II. on 30th August 1894. 

53. Metopa pusUla, G. 0. Sars. 

1892. Metopapunlla, G. O. Sars, Crustacea of Norway, vol. i. p. 206, 
pi. xc. fig. 1. 

Habitat. — Firth of Forth, at the following places in 1901, 

viz.: — At Stations III. and VII. in April, at Station III. in 

May, and off North Craig in July ; but not more than one 

or two specimens were obtained in any single gathering.-^ 

* Cf. ** Revision of Amphipoda," A^in. (mil Mag. Nat. Hist, for March, 
April, and September 1899. 
« Cf. Twentieth F. B. Kept, pt. iii. p. 478 (1902). 
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54. Metopa Bruzelii (Goes). 

1865. Montagua Bruzelii, Odes, Crust Aniphip. maris Spitzberg., 
Ofv. K. svenska Vet.-Akad. forhandl. (1865), p. 522, 
pi. xxzviii. fig. 10. 
Habitat, — Firth of Forth, 1896 ; not common. 

55. Metopa pr&pinqua, G. 0. Sara. 

1892. Metopa propinqua, G. 0. Sars, Crustacea of Norway, vol. i. 

p. 264, pi. xciii. fig. 1. 

Habitat, — Dredged off Grail iu 1892 ; rare. 

56. Metopa norvegiea (Lilljeborg). 

1851. Leucotho^ mtrveyica^ Lillj., Bidr. til Norra Rysslands og Nor. 

Fauna (1848); K. Vet-Akad. Forhandl. (1851), vol. ii. 

p. 335, pi. XX. fig. 4. 
1855. Montagua pollexianat Si)ence Bate, Brit. Assoc Report (1855), 

p. 57. 

Habitat. — Newhaven (Henderson). OflF the west side of 
Inchkeith, 1888. Dredged at the west end of Station III. in 
May, and ofif the North Craig in July, 1901. I find this 
species generally though sparingly distributed throughout 
the estuary. 

Genus (32) Sthenometopa, Norman.^ 

57. Sthenometopa rohusta (G. 0. Sars). 

1893. }f€topa rohusta^ O. O. Sanj, Crustacea of Norway, vol. i. p. 271, 

pi. xcvi. fig. 1. 

1894. ,, ,, T. and A. Scott, Ann. and Mag. Nat. Hist. 

(6), vol. xiii. p. 184 (Feb. 1894). 
Habitat. — Dredged at the west end of Station III. in May, 
and off the North Craig in July, 1901. The Rev. Canon 
Norman remarks {op. cit., p. 45) that Dr J. R. Henderson 
obtained this species in the Firth of Forth in 1884, but that 
T. and A. Scott were the first to record it as British.^ 

Genus (33) Metopella, G. 0. Sars, 1892. 

58. Metopella nasufa (Boeck). 

1870. Metopa vasutUj Hoeck, r'nist. Aniphip. horoalia et arctiea, 
p. 64. 

Habit,af. — Taken in moderately deep water west of May 

^ Cf. Norman, Natural Histortj of E. Flmnarh (pt. 2); Ann. and Mag. 
Nat. Hist., Dec. 1902, p. 481. 

2 It would thus appear that when Henderson found his si>ecimenH the 
species was still undescribed^ Sars did not describe it till 1898. 
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Island, in 1892. The generic name Metopella was proposed 
by 6. O. Sars in his remarks on a closely allied species, 
M. langiviana, Boeck.^ 



Family CRESSiDiE, Stebbing, 1899. 
Genus (34) Cressa, Boeck, 1870. 

59. Cressa dvbia- (Spence Bate). 

1862. Danaiaduhia, Bate, Catal. Amphip. Brit. Mus., p. 59, pi. z. 

fig. 1. 
1870. Cressa SehiikUer, Boeck, Crust. Amphip. borealia et arctica, 

p. 65. 

^afttte^.— Taken at Station V. in February 1892. Dredged 
at Station III. on 23rd May 1901 ; apparently not very 
common. 



Family LBUCOTHOiDiE. 
Genus (35) LeacothoS, Leach, 1814. 

60. Zeucothoe Idlljeiborgii, Boeck. 

I860. LeucothoU Lilljeborgii, Boeck, Forhandl. Skand. Natur. Sde 
Mode, p. 653. 

Habitat. — Obtained in the neighbourhood of the Bass Rock, 
rare (1894). Dredged off the north-west end of Inchkeith 
on 23rd May 1901. Found also in the stomach of a Sharp- 
tailed Lumpenns, Lumpenus lamprtiformis, captured in the 
estuary during the same month. 



Family G^] i> i c e r i u ^e. 
Gtenus (36) Monoculodes, Stimpson, 185Xi. 

61. Monoculodes carinntus, Spence Bate. 

1862. Monoculodes carinatM, Bate, Catal. Amphip. Brit. Miis., 
p. 104, pi. xvii. fig. 2. 

Habitat. — Dredged in Largo Bay, off* St Monaus, and near 
Fidra Island ; not common. 

* Cf. Crustacea of Soi^ray, vol. i. p. 274. 
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obtained adhering to a tuft of ArUennularia antennina 
dredged ofif the east side of Inchkeith in August 1889, and 
at Station V. in September 1890. 



Family Epimerid^e. 
Genus (43) Bpimeria, A. Costa, 1851. 

71. Epimeria comigera (Fabricius). 

1779. Oammariia comiijer, Fabr., Reise nach Norwegen, p. 88. 
1863. Acanthonotica Owenii, Bate and Westw., Brit Seeaile-eyed 
Crust., vol. i. p. 232. 

Habitat.— Dredged at Station XXL in 1890, and off the 
North Craig on 4th July 1901; not common. 

Family XPHiMEDiDiB. 
Genus (44) Iphimedia, Sathke, 1843. 

72. Iphimedia obern, fiathke. 

1843. Iphimedia obesa, Rathke, Nova Acta Acad. Leopold., t. xx. 

p. 85. 

Hahitat. — Newhaven, many specimens, dredged to the east 
of Xnchkeith (Henderson). Granton Harbour, 1888; Station 
v., January 1892. Generally distributed throughout the 
estuary, but usually not very common. 

73. Iphimedia w inula, G. 0. Sars. 

1882. Iphimedia minuta, G. 0. Sars, Overeigt af Norgea Crust., 
vol. i. p. 100, pi. V. fig. 2. 

Habitat, — Dredged at the north end of Inchkeith and 
other parts of the estuary; not common. Dredged at 
Station IIX. on 23rd May 1901. 

Family SYRRHOiDiE. 
Genus (45) Argissa, Boeck, 1870. 

74. Argissa hamatipe^ (Norman). 

1869. Syrrhoe hainaiipe^i, Norman, Brit. Assoc. Rept. (1868), p. 279. 

1870. Argissa tifpica^ Boeck, Crust. Araphip. bor. et arctic, p. 45. 

Habitat, — Taken at various places during the autumn and 
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82. Paratylus falcatus (Metzger). 

1871. Atylus fcUeatuSf Metzger, Wirbelosen Meeresthiere der 
ostfriesischen Euste, Beitr. II. p. 9. 

Habitat. — Firth of Forth, 1896; several specimens in my 

collection. 

83. Paratylus uncinatus, 6. O. Sars. 

1882. Atylus unciTuUuSy O. O. Sars, Oversigt af Norges Crust, 
p. 102. 

Habitat, — Off Aberlady^ 12th December 1892, and again 
in the spring of 1893. This form does not appear to be 
very rare, but it may be easily passed over as a more 
common species. 

84. Paratylus vedlomensis (Bate and Westwood). 

1863. Dexamine VedtomensU, Bate and Westw.. Brit Sessile-eyed 
Crust, vol. i. p. 242. 

Habitat, — Taken sparingly in several localities between 

Inchkeith and May Island. Dredged off St Monans, 22ud 

May 1901. 

Family DEXAMiNiDiE. 
Oenus (50) Dexamine, Leach, 1814. 

85. Dexamine spin4>sa (Montagu). 

1813. Cancer ffammarus spinosiis, Mont, Trans. Linn. Soc, vol. xi. 

p. 8, pi. ii. fig. 1. 
1863. Dexamine spinosa. Bate and Westw., op. cU,, vol. i. p. 237. 

Habitat. — Obtained at low-water at Prestonpans (Cunning- 
ham ; Leslie and Herdman). Off Musselburgh, 1888. This 
appears to be a rare species in the Forth estuary. 

86. Dexamine Thea, Boeck. 

1870. Dexamine Thea^ Boeck, Crust. Amphip. bor. et arct., p. 107. 
Habitat,— Y'vtih of Forth, 1896 ; scarce. 

Genus (51) Tritata, Boeck, 1876. 

87. Tritceta gibhosa (Spence Bate). 

1862. Atylua gibbosus^ Bate, Catal. Amphip. Brit Miis., p. 137, 
pi. xxvi. fig. 3. 

Habitat. — Firth of Forth, 1896 ; not common. 

VOL. XVI. U 
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Genus (37) Periocnlodes, G. O. Sars, 1892. 

62. Periocidodes longimunus (Bate and Westwood). 

1869. Manoculodes longimaniiSf B. and W., Brit. Seasile-ejed 

Crustacea, p. 507. 

Hahitat,— Dredged off Bo'ness, 1888; Largo Bay, 1890, 
frequent. Station Y., 24th April, and in the neighbourhood 
of the Bass Rock in 20 fathoms, 28th June 1901. Also 
found in the stomachs of small Whiting captured in the 
estuary in May 1901. 

Genus (38) Pontocrates, Boeck, 1870. 

63. PorUocrates areiiariiui (Spence Bate). 

1858. KrOyera arefiaria^ Bate, Trans. Tyneside Field Olub, vol. iv., 
pt. i. (1858) p. 15. pi. ii. fig. 1. 

1862. „ ,, Bate and West w., Brit. Ses«ile-eyed Crust, 

vol. i. p. 173. 

Habitat, — Shore east of Burntisland, frequent, burrowing 
in the wet sand, near low- water, 1889. Dredged in shallow 
water, off Musselburgh, in May 1901. 

64. PorUocrates altainariniLs (Bate and Westwood). 

1862. Kr&yera aHaviarhw, B. and W., Brit Sessile-eyed Crustacea^ 

vol. i. i». 177. 
1895. Poniocrates uHanuiHntuH, G. O. Sars, Crust, of Nonv., vol. i. 
p. 695 (Suppl. ), pi. vii. fig. 2. 

Habitat. — Dredged ofl" Bo'ness ; not common. 

Genus (39) Synchelidium, G. 0. Sars, 1892. 

65. Synchelidium brevicarpum (Hate and Westwood). 

1868. Kroyera hrcvicai-pa^ B. and W., Brit. Sessile-eyed Crustacea, 
vol. ii. (Appendix), p. 508. 

Habitat,, — Dredged in Largo Bay in 1889; at Station VI. 

(ofiF St Monans) in April 1901 ; and at other places and 

dates ; not common. 

Genus (40) Halimedon, Boeck, 1870. 

66. Halimedon par viiiui mis (Bate and Westwood). 

1863. (Kdicerus pa7'vimaviui, B. and W., (tp. cit., vol. i. p. 161. 

1870. Halimedon Mtilltri, Boeck, Crust. Aniphi}». l)or. et arct, p. 89. 

Habitat.— Dredged at Station V. in February 1892, and 
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ubsequently in other parts of the estuary. It was again 
Iredged at Station V. in April 1901, and was also found in 
he stomachs of Sharp-tailed Lumpenus captured in the 
leighbourhood of that station in May of the same year. 

Family PLEUSTiDiE. 
Grenus (41) Paramphithoe, Bruzelius, 1859. 

67. Paramphithoe bkuspis (Kroyer). 

1838. AmphUho^ hicuspis, Kroyer, Oronlands Amphi])0(ler, p. 45, 
pi. i. fig. 1. 

Habitat . — Newhaven, from fishermen's lines (Henderson). 
Dredged oflF the east side of Inchkeith on 23rd May 1901. 
The species appears to be generally though sparingly dis- 
tributed throughout the seaward part of the estuary. 

68. Paramphithoe monocuspis, 6. 0. Sars. 

1892. ParamphiihoU inonocuspiSf 6. 0. Sars, op, cit,, vol. i. p. 351, 

pi. cxziii. fig. 2. 

Habitat.— Finh of Forth (Henderson, 1884; cf. Tivelfth 
F. B, Kept., pt. iii. p. 264, 1894). Dredged oflF the east side 
of Inchkeith, and at the north-west end of the island, in 
May 1901. 

69. Paramphithoe a^mUia, G 0. Sars. 

1882. ParamphithoU assimiliSj G. 0. Sars, Oversigt uf Norges Cnist , 
vol. i. p. 99, pi. V. fig. 1. 

Habitat. — Dredged between Inchkeith and May Island, 
found adhering to zoophytes brought up in the dredge, 1894. 
Dredged at Station VI. (off St Monans), 22nd May 1901; 
rare. 

Genus (42) Sympleustes, Stebbing. 1899.^ 

70. Sympleustes latipes (M. Sars). 

1858. Amphiihoe latipes^ M. Sars, Forhandl. Vid. Sclsk. Chr. 

(1858), p 139. 
1890. AmphithopsU latipes, T. Scott, Eighth F. B. Kept., pt. iii. 

p. 828. 

1893. Paraple%ut€s latipes, G. O. Sars, C'nistacea of Norway, vol. i. 

p. 360, pi. exxvii. 

Habitat. — Several specimens, prettily coloured, were 

^ Of. Stabbing, "Reyiaion of Amphipoda," Ann, and Afag. Ntit. Hist., 
8«pt 1899, p. 209. 
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78. Apherusa Jurinii (M.-Edwards). 

1880. Amphithoe Jurinii, M.-Edwards, Ann. Sci. Nat., vol. xx. 

p. 376. 
1862. ? Pherusa fucii'ola, I^each (Bate, Catal. Amphip. BriL Museum, 

p. 145, pi. xxvii. tig. 10, not fig. 9). 
1893. Apherusa Jurinii, G. O. Sara, op. eit., vol. i. p. 445, pi. clvii. 

fig. 1. 

Habitat, — ? Newhaven^ on fishermen's lines (Henderson, 
1884, as Pherusa fiicicola). Several specimens were dredged 
in the estuary in 1887 (Mihi). I am doubtful if Henderson's 
record really refers to A, Jurinii, but do not know what else 
to refer it to. 

(Jenus (48) Calliopias, Lilljeborg. 1865. 

79. Calliopius Rathkei (Zaddach). 

1844. Amphithoii Rathkeiy Zaddach, Synops. Crust. Pruss. Prodrom., 
p. 6. 

1862. Calliope grandocuhcs, Bate, Catal. Arophip. Brit. Mus., 

p. 149, pi. xxviii. fig. 4. 

Habitat, — Firth of Forth, near Dunbar, at the mouth of 
the estuary, 1894. This is probably only a smaller form of 
the next species. 

80. Calliopius Iceniusculus (Kroyer). 

1838. Amphithi>r I^friiutciUu^, Kroyer, Gronlands Amphipoder, p. d. 

1863. Calliope Icnviscula, Bate and Westw., Brit. Sessile-eyed Crust. , 

vol. i. p. 259. 

Habited. — Not uncommon in various parts of the estuary 
from above Queensferry to North Berwick, especially inshore 
amongst Algae. 

Family Atylid.e. 
Genus (49) Paratylus, G. 0. Sars, 1893. 

81. Paratylus Swammerdami (M.-Edwards). 

1830. Amphithoe Siramnwrdami, M.-Edw., Ann. des Sci. Nat. (1), 

vol. XX. p. 378. 
1863. Atylus Swtimnicrdavii, Hate and Westw., op. cit,, voL i. 

p. 247. 

Habitat. — Firth of Forth; moderately common and 
generally distributed. 
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82. Paratylus falcatus (Metzger). 

1871. AtyltLS falccUuSj Metzger, Wirbelosen Meeresthiere der 
ostfriesischen Euste, Beitr. II. p. 9. 

Habitat, — Firth of Forth, 1896; several specimens in my 
collection. 

83. Paratylus uncinatus, 6. 0. Sars. 

1882. Atylus wMiitatus^ G. 0. Sara, Overaigt af Norges Crust, 
p. 102. 

ffabitat. — Off Aberlady^, 12th December 1892, and again 
in the spring of 1893. This form does not appear to be 
very rare, but it may be easily passed over as a more 
common species. 

84. Paratylus vedlomensis (Bate and Westwood). 

1868. Dexamine Vedlomensia^ Bate and Westw., Brit Sessile-eyed 
Crust, vol. i. p. 242. 

Habitat. — ^Taken sparingly in several localities between 

Inchkeith and May Island. Dredged off St Monans, 22nd 

May 1901. 

Family DEXAMiNiDiE. 
Oenus (50) Dexamine, Leach, 1814. 

85. Dexamine spin4>sa (Montagu). 

1813. Cancer ffammarus spinosu^, Mont., Trajis. Linn. Soc, vol. xi. 

p. 8, pi. ii. fig. 1. 
1868. Dexamine spinoaa. Bate and Westw., op. ciL, vol. i. p. 237. 

Habitat. — Obtained at low- water at Prestonpans (Cunning- 
ham ; Leslie and Herdman). Off Musselburgh, 1888. This 
appears to be a rare species in the Forth estuary. 

86. Dexamine Thea, Boeck. 

1870. Dexamine Thea, Boeck, Crust. Aniphip. bor. et arct., p. 107. 
Habitat.— Firth of Forth, 1896 ; scarce. 

Genua (51) Tritata, Boeck, 1876. 

87. Tritceta gibbosa (Spence Bate). 

1862. Atylus gibbosus, Bate, Catnl. Amphip. Brit Miia., p. 137, 
pi. zxvi. fig. 3. 

Habitat. — Firth of Fortli, 1896 ; not coniiuon. 
VOL. XVI. q 
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Grenus (52) Guemea, Chevreux, 1887. 
88. Guemea coalita (Norman). 

1868. HeUeria coalita, Norman, Ann. and Mag. Nat. Hist. (4), 
vol. ii. i>. 418, pi. xxii. fig. 8: pi. xxiii. figs. 1-6. 

1887. Guemea coalUa, Chevreux, Bull. Soc. Zool. de France, vol. xiL 
p. 16 (separate copy). 

^oZ^i/a^.— Dredged off St Monans, 12 to 14 fathoms, 
1889-90. In a gathering of dredged material from the same 
place, collected on 22nd May 1901 ; not uncommon. 



Family MELPHiDiPPiDiB. 
Genus (53) MelphidippeUa, G. 0. Sars, 1893. 

89. Melphidippella macera (Norman). 

1869. Aiylu8 inacer, Norman, Brit. Assoc. Report (1868), p. 280. 

Habitat, — Taken with bottom tow-net at Station V., 16th 
April 1892. At the same Station on 24th April, and at 
Station VI. on 22nd May 1901 ; not common. 

Family Gammarid^e. 
Genus (54) Amathilla, Spence Bate, 1863. 

90. Amathilla homari (J. C. Fabricius). 

1798. (rami)ianut hmnariy Fabr., Entora. Syst. Suppl., p. 418. 
1863. Amathilla Sahini, Bate and Westw., Brit. Sessile-eyed Cnist, 
vol. i. p. 361. 

Habitat. — Dredged near May Island, 1889. Also at 
Station IV., 23rd December 1892, and Station VII., 23rd 
February 1894; rare in the adult stage. 

Genus (55) Gammarus, Fabricius, 1776. 

91. Gammarus marinas, Leach. 

1816. Gammarus marinvs, Leach, Trans. Linn. Soc., vol. xi. p. 359. 
1863. ,, ,, Bate and Westw., op. cii., vol. i. p. 370. 

Habitat. — Taken near Culross, west of Queensferry, 1892. 
Between tide-marks, Dalmeny shore, November 1904 (Evans). 
Generally but sparingly distributed throughout the estuary. 
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92. Oammarus Duebeni, Lilljeborg. 

1861. Oammarus Duebeni, Lillj., Ofvers af K. Svenska Vet. -Acad. 
Forhandl., p. 22. 

Habitat. — ^Taken in the brackish water lagoon at the mouth 
of the Cocklemill Burn, near Largo, 1896 ; also in brackish 
water pools on May Island, 13th June 1893. 

93. Oammurus locusta (Linn^. 

1767. Cancer loctuia, Linn., Syst. Nat., ed. xii., vol. ii. p. 1055. 
1863. Oammarus locusta. Bate and Westw., Brit. Sessile-eyed Crust., 
vol. i. p. 378. 

Habitat. — Common, especially in the littoral zone. 

94. Oammarus pulex (De Geer). 

1752. Squilla ponce, De Geer, Mem. pour Servir a I'Hist. des 

Insects, vol. vii. p. 525, pi. 33. 
1777. Astaeus pulex. Pennant, British Zoology, vol. iv. p. 17. 

Habitat. — Common in shallow fresh-water lakes, slow 
streams, ditches, etc., throughout the district. 



Genus (56) Melita, Leach. 
^ 95. Mdita obtuscUa (Montagu). 

1804. Cancer gammarus obtusatus, Mont., Trans. Linn. Soc, vol. ix. 

p. 5, pi. ii. fig. 7. 
1868. MelUa oUusata, Bate and Westw., vol. i. p. 407. 

Habitat. — Moderately frequent throughout the estuary. 
96. Meliia dentata (Kroyer). 

1842. Oammarus dentaius, Kroyer, Naturh. Tidsskr. 1 R., vol. iv. 

p. 159. 
1862. Megamcera dentata. Bate, Catal. Amphip. Brit. Mus., p. 225, 

pi. xxxiz. fig. 4. 

Habitat. — Taken in moderately deep water (28 fathoms) 
at the mouth of the estuary in January 1890 , rare. Only 
two specimens, one partly dissected, are in my collection. 

* Two specimens of MelUa gladiosa, Bate, were in 1888 recorded by nie 
fipom Largo Bay (cf. Sixth F. B. HcpL, part iii. p. 247). but tbey were 
probably merely well-develoi>ed males of M. obtiisata. 
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Genus (57) Maera, Leach, 1813. 

97. Mctra Othoiiia (M.-Edwards). 

1880. (kmimarus Othonia, M.-£dw., Ann. des Sci. Nat., vol. xx. 

p. 878. pL X. fig. 11 ( 9 ). 
1868. Megamcera OUumU, Bate and Westw., op, eU., yoL i. p. 405 ( 9 ). 

1868. ,, (?) longimana, idem, ibidem, p. 403 ( <$ ). 

Habitat. — Dredged in South Bay in 1888, and oflF the east 
side of Inchkeith in 1891 ; rare. 

98. Ma^ra Loveni (Bruzelius). 

1869. Gammarus Loveni, Bruz., Skand. Amphip. Gamm., p. 59, 

fig. 9. 
1868. Moera Loveni, Norman, Anrr. and Mag. Nat. Hist. (4), vol. ii. 

p. 416, pi. xxi. figs. 11, 12. 
1889. ,, „ idem, ibidem (6), vol. iv. p. 127 (Aug. 1889). 

ffoMtat, — A single specimen of this laige species was 
dredged a short distance west of Inchkeith on 11th Novem- 
ber 1887. Another specimen was obtained in the stomach 
of a Lemon Sole {Pleurmuctes microcephalus) captured at 
Station IX. on 5th August 1890, and a third in the stomach 
of a Witch Sole {Pleuronedes cynoglosms) captured at 
Station V. on 28th June 1901. 

^ 99. Mcera temdviana (Bate). 

1862. Oamvianis ttntiimanivi, l^te, Catal. Amphip. Brit. Mus., 
p. 214, pi. xxxviii. fig. 2. 

1868. Mccra Batci, Norman, Ann. and Mag. Nat. Hist. (4), vol. ii. 

p. 416, pi. xxii. figs. 1-3 ( 9 ). 

1869. Meganuvra inultidtntatay Bate and Westw., op, ciL, vol. ii. 

p. 615 ( 6 ). 

Habitat. — Firth of Forth, captured in 1895; rare. (Cf. 
Fourteenth F. B. Reft., pt. iii. p. 160, 1896.) 

Genus (58) Megaluropus, Norman, 1889. 
100. Meyaluropus af/llis, Norman. 

1889. Megaluropus a/ji/is, Nonnan, Ann. and Mag. Nat. Hist. (6), 
vol. iii. p. 446, pi. xviii. ligs. 1-10 (June 1889); op. cii., 
vol. iv. p. 12-2, pi. X figs. 15-17 (Aug. 1889). 

Habitat. — Taken in Largo Hay, 1888-90; frequent. 
Dredged of!" Musselburgh in May 1891, and at Stations V. 
and VI. in April 1901. 

* See A. 0. Walker's remarks on this nnd otlier sjiocics, Anu. and May, 
Nat. Hist, for .Tune 189.0 (Ser. C, vol. xv. pp. 464-47G). 
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Genus (59) Cheirocratns, Norman, 1865. 

101. Cheirocratvs Sundewalli (Kathke). 

1843. Ghim7naru8 Sundewalli, Rathke, Nova Acta Acad. Leopold, 
vol. XX. p. 65, pi. iii. fig. 2. 

RabUat.—Tsken at Station II., 14th November 1888; 
and subseqaently, but sparingly, at other parts of the 
estuary. Dredged off the east side and at the north-west 
end of Inchkeith in May 1901; also found in the stomach 
of a Long Sough Dab (Platessoides limandoides) captured in 
the Forth during the same month. 

102. Cheirocrates intermeditLS, G, 0. Sars. 

1894. Cheirocrates irUermedius, G. O. Sara;, op, cU.j vol. i. p. 627, 

pi. clxxxvi. fig. 1. 

1896. ,, „ T. Scott, Fourteenth F. B. Kept, 

pt. iii. p. 160, pi. iv. fig. 7. 

HcMtat,—Yuih of Forth, taken in 1889 and 1893 (but not 
recorded till 1896); rare. 

103. Cheirocrates assimilis (Lilljeborg). 

1851. OoAfnmarus assimilis, Lillj., Ofvers af K. Svenska Vet. -Acad. 

Forhandl. (1851), p. 23. 
1865. Cheirocrates mantis, Norman, Nat. Hist. Trans. Northumb. 

and Durham, vol. i. p. 13, pi. vii. figs. 14, 15. 

Habitat, — Dredged off the west side of Inchkeith in 
February 1894; at the north end of the same island on 
23rd January 1896 ; and at Station III. on 23rd May 1901 ; 
moderately rare. 



Family LilljebokgiiD/E. 
Genus (60) LiUjeborgia, Spence Bate, 1862. 
104. LMjeborgia Kinahani (Spence Bate). 

1862. Phasdra Kinahani, Bate, Catal. Amphip. Brit. Mus., p. 119, 
pi. xxi. fig. 1. 

Habitat, — Dredged at Station VI. and Station III., and 
also at the north-west end of Inchkeith, in May 1901, but 
only a few specimens were obtained altogether. 
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Family AoRiDii:. 
Genus (61) Kicrodeatopas, A. Costa, 1853. 

105. MicTodeutojms anomalus (Eathke). 

1843. Gammarus anomaluSf Rathke, i^'ova Acta Acad. Leopold, 
vol. XX. p. 63, pi. vi. fig. 7. 

ffabUat.— Firth of Forth, 1893 ; rare. 

Genus (62) Aora, Kroyer, 1844. 

106. Aora gracilis, Spence Bate. 

1855. Lonchointrus gracilisj Bate, Brit. Asaoc. Rept. (1855), p. 58. 
1862. Aora gracilis, idem, Catal. Amphip. Brit. Mus., p. 160, 
pi. xxix. fig. 7. 

Habitat. — Newhaven ; many specimens. Both sexes taken 
off Fidra (Henderson, 1884). I have dredged it off Elie, and 
one or two other places, but usually in small numbers. 

Genus (63) Lembos, Spence Bate, 1856.^ 

107. Lenibos Websteri, Spence Bate. 

1857. Lembos Wcbattri^ Bate, Ann. and Mag. Nat. Hist. (2), vol. xix. 
p. 142. 

Habitat — Dredged at Station V., 24th April 1901 ; rare. 

108. Lenihos lonyipes (Lilljeborg). 

1852. Gaminarus loni/ipcs, Lillj., Ofvers af K. Svenska Vet. -Acad. 
Forhandl. (1852), p. 10. 

Habitat. — Dredged off St Monans, 19th June 1893 and 
22nd xMay 1901 ; rare. 

Family PiiOTiD/E. 
(leu us (64) Protomedeia, Kroyer, 1842. 

109. Frotoniedeia fasciata , Kriiyer. 

1842. Protoiiicdcia faHcl(U<iy Kfiiyer, Naturh, Tidsskr., vol. iv. p. 154. 

Habitat. — Captured near May Island, October 1894. 

* Cf. Rev. T. R. R. Stebbing, ** Notes on Amphipoda, Old and New," in 
Ann. aiui Mag. Xat. Hist, tor September 1895. 
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Tound in the stomachs of Gurnards (Trigla gumardus), as 
vrell as in the stomachs of sharp-tailed Lumpenics, small 
ISThitings, and Long Rough Dabs, captured in the estuary 
in April and May 1901. 

Genus (65) Leptocheiras, Zaddach, 1844. 
1 110. Leptocheirus hirsutimamcs (Spence Bate). 

1862. Proiamedeia kirstUimanuSf Bate, Gatal. Amphip. Brit; Mua., 
p. 168, pi. MX. fig. 6. 

1894. Leptocheirus pilosttSt G. 0. Sars, op. cit., vol. i. p. 556, 

pi. czcvii. (not L. pUosus^ Zaddach). 

iJirf^o^.— Dredged off Elie Ness in 17 fathoms in 1888. 
Dredged off Inchkeith in 1890, and again in 1894; and at 
Station III. and Station VI. in May 1901. In this species 
the accessory appendage of the superior antennae is composed 
of about six joints. 

111. Leptocheirus pUosus, Zaddach. 

1844. Leptocheirus pilosus^ Zadd., Synopsis Crustaceorum Prussi- 

corom Prodr., p. 8. 
?1869. Protomedeia pectincUa, Norman, Brit. Assoc. Kept. (1868), 
p. 288. 

1895. Leptocheirus pilosust A. 0. Walker, Trans. Liverpool Biol. Soc, 

vol. ix. p. 810. 

JJoWto^.— Dredged in the Firth of Forth in 1893 and 
1894. Over a dozen specimens of this species were obtained 
in some material dredged off St Monans on 22nd May 1901. 
In this species the accessory appendage of the superior 
antennse is two-jointed. A female specimen, with ova, 
measured a little over three millimetres. 

Grenus (66) Gammaropsis, Lilljeborg, 1854. 

112. Gammarapsis maculata (Johnston). 

1828. Oammarus macuhUuSj Johnston, Coutrib. to Brit. Fauna, 

Zool. Jour., vol. iii. p. 176. 
1894. Oamtnaropsis erythrophthahiia, G. 0. Sars, Crustacea of 

Norway, vol. i. p. 558, pi. cxcviii, 
1900. ,, maculata, Chevreux, Albert I^"" Prince de 

Monaco, Camp. Scient. (Aniphipoda), p. 92. 

Habitat. — Dredged off the west side of Inchkeith in 1888. 

> Cf. A. 0. Walker, "Revis. of the Amphip. of the L. M. B. C. District," 
Trans. Liverpool Biol. Soc, vol. ix. p. 310 (1895). 
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Taken at Station V. in December 1890; and subsequently, 
but always sparingly, in various other parts of the estuary. 

113. Gammaropsis nana, 6. 0. Sars. 

1894. Gammaropsis nana, O. 0. Sars, op, eU,, vol. i. p. 561, 
pi. cxcix. fig. 2. 

Hahitat. — Taken at one or two places in the estuary in 

1890. Dredged at Station IV. in April, and at Station III. 

in May, 1901. 

Grenus (67) Megamphopns, Norman, 1869. 

114. Megamphopus corntUibs, Norman. 

1869. Megamphopus comutus, Norman, Brit. Assoc. Rept. (1868), 
p. 282. 

Habitat— Firth of Forth, 1896 ; dredged at Station III. in 
May 1901. 

Genus (68) Microprotopas, Norman, 1866. 

115. Microprotopm macidatus, Norman. 

1866. Microprotopiis macidahis, NormaD, Hrit. Assoc. Rept. (1866), 
p. 203. 

HnhifMt. — Dredged in Largo Bay in 1891, and subsequently 
in other parts of the estuary, but not very common. 

Genus (69) Photis, Kroyer, 1842. 

116. Fhotis longicaudatics (Bate and Westwood). 

1863. Eiscladus lonfjicaudaius, B. and W., Brit. Sessile-eyed Cnist., 
vol. i. p. 412. 

Ifahitat. — Firth of Forth, dredged off St Monans in 1892; 

also west of Queensferry in April, and at Stations III. and 

VI. in May, 1901. 

Genus (70) Podoceropsis, Boeck, 1860. 

117. Podoceropsis Sophias, Boeck. 

I860. Podoceropsis Sophia:, Boeck, Forli. Ved. de Skand. Naturf. 

8 de Mode, p. 666. 
1862. Nonnia tuberculosa. Bate, Catal. Amphip. Brit. Mas., p. 271, 

pi. xlvi. fig. 2. 

Habitat. — "Dredged to the east of Inch Mickery, also 
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soatb-west of Inchkeith" (Henderson, 1884). This species 
I have not met with in the Firth of Forth. 



118. Podoceropsis excavata (Spence Bate). 

1862. Ncsnia exeaveUa, Bate, op. eit., p. 272, pi. xlvi. fig. 4 ( 9 ). 
1862. „ rimapalma, idem, ibidem, p. 272, pi. xlvi. fig. 3 ( <J ). 

Habitat. — "With the last in both localities" (Henderson). 
Dredged in Largo Bay, Kirkcaldy Bay, at Station III., and 
elsewhere ; generally though sparingly distributed. 



Family AMPHiTiioiDyE. 
Grenus (71) Amphithoe, Leach, 1813. 

119. Amphithoe rubricata (Montagu). 

1804. Cancer {Oammarua) ruhricalus^ Mont., Trans. Linn. Soc., 

vol. ix. p. 99, pi. y. fig. 1. 
1856. Amphithoe littorina, Bate, Brit. Assoc. Kept. (1855), p. 59. 

Habitat, — Dredged oflf Musselburgh and off the west side 
of May Island in 1887-88. Subsequently in other parts of 
^he estuary, especially in shallow water amongst Algae. 

Genus (72) Pleonexes, Spence Bate, 1857. 

120. Fleonexes gammaroides, Spence Bate. 

1867. Pleonexes gammaroides, Bate, Ann. jind Mag. Nat. Hist. (2), 

vol. xix. p. 147 ( <J ). 
1867. SunamphUhoe hamulus, idem, ibidem, p. 148 (9). 

Habitat. — Obtained off Pittenweem amongst trawl refuse, 
and between tide-marks near Portobello, 1887-88. 



Family IscHYROCERiDiE. 

Genus (73) iBchyrocenis, Kroyer, 1838. 

121. Ischyrocerus minuius, Lilljeborg. 

I860. Ischyrocerus minutus^ Lillj., Kgl. Svcnsku Yet. -Acad. Handl. 
(1860), p. 835. 

Haintat. — Taken in various parts of the estuary. The 
specimens in my collection were obtained in 1892. 
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1 Genus (74) Jassa, Leach, 1813. 

122. Ja^m fnlcaia QJLonXAigd). 

1804. Cancer {,Gamvutru8)falciUus,^onUt Trans. Linn. Soc.,vol. ix. 
p. 100, pi V. figs. 1, 2. 

Habitat.— DredgQA off Musselburgh in 1888 and 1891 ; and 
subsequently, though sparingly, in other parts of the estuary. 

123. Jasm piisilla (G. O. Sars). 

1894. Podocerus pusUlus, G. O. Sars, Crustacea of Norway, vol. i. 
p. 596, pi. cciiii. fig. 1. 

Habitat.— Firth of Forth, 1887, and also in 1889, when the 
specimens in my collection were obtained. More recently 
it has been dredged at Station III., and at the north-west 
end of Inchkeith on 23rd May 1901. 

2 124. Jassa Herdniani (A. 0. Walker). 

1898. Podocerus Herdmani, A. O. Walker, Sixth Rept. L. M. B. C, 

p. 37. fig. 13. 
1894. ,, odontonyx, G. 0. Sars, op. eit., vol. i. p. 597, 

pi. coxiii. fig. 2. 

Habitat.— 0^ St Monans, 19th June 1893. This form, 
which I have observed on several occasions, resembles in 
some respects the Jassa pusilla (G. O. Sars); and, as 
A. 0. Walker suggests, may be only a form of it (It is 
probable that the species of Jassa mentioned above may 
have to be removed to another genus.) 

125. Jassa pelag tea, Leach. 

1814. Jassa pel ayica, Lettcli, Ediii. Eiicyclop., vol. vii. p. 433. 
1843. Pcfdotxrus capiUatus, Rathke, Nova Acta Csesar. Leop. Carol. 
Nat. Cur., vol. xx. p. 89, pi. iv. tig. 8. 

Hai/Uai. — Firth of Forth, oti' Musselburgh, in April 1891, 
and very sparingly on one or two other occasions. 

1 Cf. Rev. T. R. R. Stebbing, ' ' On the true Podocerus^ und some New 
Oenera of Amphipoda," Ann. aivd Mag. Nat. Hist. (7), vol. iii p. 287 et seq. 
(March 1899). Cf. also Chevreujr, "Result. Camp. Scieiit. Albert I<^ Prince 
de Monaco," Amphipoda, Addenda, p. 165 (1900). 

••^Cf. Rev. T. R. R. Stebbing, op. cU., p. 240. 
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Genus (75) Erichthonins, M.- Edwards, 1830. 

126. Erichthonhis aJbditus (Templetou). 

1836. Cerapus abditus, Tempi., Trans. Eiit. Soc, vol. i. p. 188, 

pi. XX. fig. 5. 
1862. Dereothoe punctata, Bate, Catal. Amphip. Brit. Mus., p. 260, 

pL zliv. fig. 10. 

Habitat,— ^OMth Bay, 1888 ; Kirkcaldy Bay, 27th March 
1891 ; Station III., 25th May 1901. 

127. ^rtcA^A<mti(5 dc/br7nris,M.-Ecl wards. 

1880. Erickthonius deformis, M.-Edw., Ann. Sci. Nat., vol. xx. 

p. 382. 
1868. Cerajms defonnis, Bate and Westw., Brit. Sessile-oyed Crust., 

vol. i. p. 457. 

Habitat — Dredged near the Bass Kuck (Metzger). Dredged 
in Suuth Bay in 1887. Obtained in the stomachs of small 
Whitings and Butter-fishes captured in the estuary in May 
1901. 

128. Erickthonius Hunteri (Spence Bate). 

1862. GerapuB HufUeri, Bate, Catal. Amphip. Brit. Mus., p. 264, 

pi. xlv. fig. 3. 
1896. Erkhtfwnius Hunteri, T. Scott, Fourteenth F. B. Kept. 

pt. iii. p. 161, pi. iv. fig. 8. 

Habitai. — Firth of Forth, generally though sparingly dis- 
tributed. The specimens in my collection were obtained in 
1887 and 1894. Specimens of E, Hunteri were dredged at 
Station VII. in April, and at Station III. in May, 1901. 



Family CoKOPHiiDi*:. 
Genus (76) Cerapus, Say, 1817. 
129. Cerapus crassicomis (Spence Bate). 

1855. Siphonoecetcif crassicomis, Bate, Brit. Assoc. Kept. (1856), 

p. 59. 
1863. ,, ,, Bate and Westw. , Brit. Sessile-eyed 

Crust, vol. i. p. 496. 

Habitat. — Firth of Forth ; a single specimen (still in my 
collection) was obtained in a bottom tow- net gathering on 
30th May 1892. This specimen, in its tube of hardened 



\ 
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mud, with which it was able to move freely about, had "^ 
close resemblance to a small insect larva. 

Genus (77) Siphonoecetes, Kroyer. 

130. Siphonoecetes Whitei (Gosse). 

1858. Cerapus IVkUeij Gossc, Naturalist's Rambles on Devonsliii^ .m:^ 

Coast, p. 282, pi. xxii. ligs. 12-14. 
1870. Siphon^o^cetcs ColUttiy Boeck, Crust. Amphip. bor. et arct-.-i:^ '=^« 
p. 258. 

Habitat, — Frequent in material dredged in Largo Bay it^ ii^^ 
1890, and occasionally in other parts of the estuary. 

Genus (78) Gorophium, Latreille, 1807. 

131. Gorophium grosnpes (Linn^). 

1767. Caiicer grossipesy Linn., Syst. Nat., ed. riL, voL ii. p. 1060. ^^• 

1775. Oavimarus longieomut, Fabr., System. Entom., Vol. ii. p. 51^^- -5. 
1863. Corophium longicome^ Bate and Westw., op, eit., vol. r i. 

p. 493. 

Habitat, — Dunbar (Robertson). " Very abundant on tfc -^e 
mud flat at Morrison's Haven" (Cunningham).^ BrackisI 
water pools at Aberlady in 1895. 

132. Corophium crassicome, Bruzelius. 

1859. Corojyhiuvi crassicomr, Bruz., Skand. Amphip. Gamra., p. 1^ r 

pi. i. fig. 2. 

Habitat, — Taken off Musselburgh in 1888. Aberdour Bay^, 
November 1893. (Cf. also Fourteenth F, B, Rept,, pt. iii. 
p. 161, 1896.) 

133. Coroj)himn Bondli, M. -Ed wards. 
1830. Corophium BoneUi, M.-Kdw., Ann. Sci. Nat., vol. xx. p. 385. 

Habitat, — Taken near Dunbar in 1894. Dredged at 
Station III. in May 1901. 

134. Corophium affiiiCy Bruzelius. 

1869. Corophium affinCy Bniz., op. ciL, p. 16. 
1869. ,, tcnuiconie, Norman, Brit. Assoc. Bcpt. (1868), 

p. 286. 

Habitat. — A single specimen dredged off Fidra, October 

^ Cf. Invertebrate Fauna, by Leslie and Herdniun, pp. 44-106 (1881). 
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1884 (Henderson). Dredged ofif Inchkeith; in Kirkcaldy 
Bay, and other places, but seldom more than one or two 
specimens in any single gathering. 

Genus (79) Unciola, Say, 1818. 

135. Unciola planipes, Normau. 

1865. ^neiola planipesj Norman, Nat. Hist. Trans. Northumb. and 
Durham, vol. i. p. 14, pi. vii. figs. 9-13. 

HabUat.—FiTth of Forth, dredged 22nd November 1889, 
and on one or two subsequent occasions ; rare. 

Family DuLiCHiiDiE. 
Genus (80) Dulichia, Kroyer, 1845. 

136. Dulichia porrecta, Spence Bate. 

1862. Dulichia porrecta^ Bate, Catal. Amphip. Brit. Mus., p. 348. 
pi. liv. fig. 9. 

Habitat, — Taken off Musselburgh in April 1891. Dredged 
at Station III., and at the north-west end of Inchkeith, on 
23rd May 1901. It was also obtained in the stomachs of 
small Whitings captured in the Forth during the same 
month. 

137. Dulichia monacantfia, Metzger. 

1873. IhUiehia marmca^Uha, Metz., Nordseef. der Pommcrania, 

Crust., p. 226, pi. vl fig. 6. 

1898. „ „ T. Scott, Ann. Scot. Nat. Hist. 

(Jan. 1898), p. 55. 

Haintat, — Dredged at Station V. on 24th April, and on 
the 29th at Station VII., 1901. It was also obtained in the 
stomachs of a few of the fishes captured in Forth in April 
and May 1901, and which were sent for examination to the 
laboratory at Bay of Nigg, Aberdeen. 

138. Dulichia falcata, Spence Bate. 

1857. Dulichia faUcUa^ Bate, Ann. and Mag. Nat. Hist., vol. xx. 
p. 526. 

Habitat. — Taken with surface tow-net in Granton Harbour, 
26th November 1887. Dredged near Inchkeith on 11th 
April 1892 ; and at Station V. on 24th April 1901. Obtained 
also in the stomachs of fishes. 
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Caprellidea. 

Family CAPRELLiDyE. 

Genus (81) Phtisica, Slabber, 1749. 

139. Phtisica marina, Slabber. 

1749. Phtisica marin^i^ Slabber, Natnurkundigc vereluBtigingen «- ^"' 

etc., p. 79. 
1814. Pr(}fo pedatn, Leach, Edin. Encyclop., vol. vii p. 488. 

Habitat. — Newhaven, on fishermen's lines, not uncommoic:^ ^^ 
(Henderson). Dredged in South Bay in 1888 ; and sub— ^^' 
sequently at other parts of the estuary ; and also obtained iii=^ ^n 
the stomachs of small fishes captured in the Forth. 

Genus (82) ProteUa, Dana, 1852. 

140. Protella phasmn (Montagu). 

1804. Cancer phasma, Mont., Trans. Linn. Soc, vol. vii. p. 66^^V, 

pi. vi. fig. 8. 
1868. Protella phasma. Bate and Westw., Se8aile>eyed Crost^ , 

vol. ii. p. 45. 

ffahitat. — Firth of Forth (Goodsir). Dredged in Soutizx 
Bay in 1888, and again in 1892 ; and at Station III. on 23rcf 
May 1901. 

Genus (83) Pariambus, Stebbing, 1888. 

141. P((riambn}i fj/piriii^ (Kroyer). 

1844. Podaliriiis ti/picu.^, Kroyer, Naturh. Tidsskr. 2 R., 1 B. 

p. 283. 
1868. CapreUa fypica, Kate and Westw., op. cit.^ vol. ii. p. 75. 

Habitat. — Firth of Forth, frequent on the common starfish 
Asterias nibem, with which it appears to be associated. 

Genus (84) Caprella, Lamarck, 1818. 

142. Caprella linen ria (Liniie). 

1767. Cana.r linfuris, Linn.. Syst. Xut., <h1. xii., vol. ii. p. 1066. 
1842. Caprella fa'i'is, Gooiiair, Kdin. N«'w Phil. Jour., vol. xxziiL 
p. 189, |)1. iii. i'lir. 4. 

Habitat. — *' Plentiful in the himiuarian zone " (Hendersou). 



Land, Fresh- Water, and Marine Crustacea. 175 

South Bay, frequent, 1888. Dredged at Station III. on 
23rd May 1901. 

143. Caprella acanthi/era, Leach. 

1814. Caprella aearUhi/era^ Leach, Edin. Encyclop., vol. vii. p. 404. 

HaJntat.—Yixth of Forth, taken by the Rev. J. Gordon 
(cf. Bate and Westwood, Brit, Sessile-eyed Critst., vol. ii. p. 67). 
A single specimen in ray collection has on the label, *' Firth 
of Forth, 1888," but I don't remember what part of the 
estuary it was taken in. 

144. Caprella tvherculata, Guerin. 

1829. Caprella tubereulata, Ouerin, Iconograph. Crust., pi. xxviii. 

fig. 1. 
1842. ,, ,, Goodsir, op, cU., vol. xxxiii. p. 188, 

pi. iii. fig. 6. 
1869. ,, ,, Bate and Westw., 6rit. Sessile-eyed 

Crust., vol. ii. p. 68. 

HabUai, — Firth of Forth (Goodsir ; specimen in Brit. 
Mus. Coll. Cf. Bate and Westw., op, cU,, p. 70). 

145. Caprella aquilibra, Say. 

1818. Caprella asquilibra^ Say, Jour. Acad. Nat. Sci. Philadelphia, 

vol. i. p. 391. 
1899. ,, ,, T. Scott, Ann. Scot. Nat. Hist. (April 

1899), p. 116. 

HabUai, — A considerable number of specimens were 
obtained amongst Algae and barnacles scraped from a ship's 
bottom at Oranton Harbour; most of the specimens were 
either females or immature, but a few adult males were 
found, by means of which the species to which they belonged 
was satisfactorily identified. 



Sub-Class II. ENTOMOSTRACA 

Order 3. BRANCHIOPODA. 

Suborder Cladocera. 

The arrangement followed for this suborder is that of 
Professor Lilljeboi^'s monograph, C/a^/oa'm-ASVrm^-, published 
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in 1900 (700 pp., and 87 plates). See also the Rev. T. R 
Stebbing, F,R.S., on "Lynceus and the Lynceidae," in Th-^^^if^ 
Zoologist, March 1902, pp. 101-106. 



Suborder Cladocera. 

Division CALYPTOMERA, G. O. Sars. 

Tribe Ctenopoda, G. 0. Sars, 1865. 

Family Sidid^e, Baird, 1850. 

Genus (1) Sida, Strauss, 1820. 

1. Sida cryntallina (0. F. Mtiller). 

1776. Daphne erystallirui, Mlillor, Zool. Dan. Prod., p. 2» ^500, 
No. 2405. 
^ 1820. Sida crystaHina^ Strauss, M^ni. Mas. Hist. Nat., vol. n, 

p. 167. 

Hahitat. — Raith Lake, Kirkcaldy, Fifeshire, commx^rz)n, 
1890; Loch Leven, Kinross; Loch Vennachar and L(^ cb 
Katrine, Perthshire. 

Genus (2) Diaphanosoma, Fischer, 1890. 

2. Diaphanosoma Wachi/uruvi (Lieven). 

1848. Sida hrachifuni, liieven, Neiieste Sohrift. il. Naturf. Gesell- 
schaft in Danzig, 4 : ten Bds. 2 : tea Heft. p. 20, pi. iv^ 
tigs. 3-9. 

Habitat. — Loch Leven, 1890 ; Raith Liike, 1890, common ; 
Loch Katrine, Loch Achray, Loch Vennachar ; Marfield 
Loch, Midlothian, September 1901 (Dr and Miss Sprague). 

Genus (::*>) Latona, Strauss, 1820. 

3. Latona sdifera (0. F. Mtiller). 

1785. J)aph Ilia sdifera, Miill., Entoniostracn, p. 98, pi. xiv. figs. 5-7. 

Hahitat. — Loch Lubnaig, 29th September 1894. 

' For otlirr synonyiuH see Professor Lilljeborj^'a work niontioned above. 
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Family HoLOPEDiD-ffi. 
Genus (4) Holopediom, Zaddach, 1855. 

4. Holopedium gibberum, Zaddach. 

1855. Holopedium gibberum^ Zaddach, Wiegmann, Archiv. fiir 
Naturges., Bd. 21, p. 159, pi. viii. fig. 9. 

Habitat. — Loch Achray, Loch Voil. Common in Loch 
Achray in September 1897 and June 1898, but entirely 
absent during the intervening winter months. 

Tribe Anomopoda, G. 0. Sars. 

Family DAPHNiADiK, Strauss. 

Genus (5) Daphnia, 0. F. Muller, 1785. 

The study of the various forms comprised in the genus 
J)aphnia is extremely interesting, but very perplexing. The 
variations, especially in form, and also to some extent in 
structural details, are so great that the student of sanguine 
t^emperament could easily describe a dozen species where the 
severely critical could only make out two or three. As I 
cannot lay claim to a very expert knowledge of the relation- 
ships of this difficult genus, it is necessary for me to rely, to 
0ome extent, on the discrimination of writers more familiar 
^^th it 

5. Daphnia pulex (De G«er). 

1778. MonoetUuB puUXy De Geer, Mem. pour, servir a I'hist. nat. des 
Insectes, T. vii. p. 442, pi. 27, figs. 1-8. 

SaJbitai. — Generally distributed, and occurring sometimes 

m <*onsi4erable abundance. Very plentiful in an artificial 

Pox^d in the vicinity of Edinburgh in July 1898.^ The 

^^^^^ety hamata (Brady) has been taken by Dr and Miss 

^I^^^^'ague in Granton Quarry, near Edinburgh, and I have 

^^^^*id it, as well as the variety ohtusata, in the "marl-pit" 

^^^^T Davidson's Mains, Midlothian. This species possesses 

^^^^^3mb-like fringe of minute hairs at the base of the post- 

T-ominal claw. 

1 SevenUeiUh Fishery Board Jieport, part iii. (1899) p. 199. 
VOL. XVl. U 
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6. Daphnia longispina, 0. F. Mliller. 

1785. Daphnia longispina^ 0. F. Muller, Entomostraca, p. 88, tab. 

12, figs. 8-10. 
1850. Daphnia pulex, var. longispina, Baird, Brit. Elntom., p. 91, 

pi. vii. figs. 8, 4. 

Hahitat — Duddingston Loch (?). A form very common in 
Duddingston Loch appears to belong to this species. The 
same form is also common in Loch Leven, and in several 
other small lakes and ponds. D. longispina differs from the 
last in the post-abdominal claw being without a pectinate 
fringe of small hairs at the base. The shell is also usually 
furnished with a moderately long and slender posterior spine. 
There appear to be several varieties of D. longispina. A variety 
with a curious sloping head (var. nasuta, G. 0. Sars) was found 
in Loch Doon in Ayrshire. Immature individuals are some- 
times furnished with a " vertex tooth " (cf. var. hamata). 

7. Daphnia hyalina, Leydig, var. pelludda, P. E. Miiller. 
Habitat — Duddingston Loch (G. S. Brady). This may turn 

out to be only another form of D. longispina, 0. F. Mliller. 

8. Daphnia lacnstris, G. O. Sars. 

1862. Daphnia lacu^trisy G. O. Sars, Om de i Omegnen af Christiania 

forekoninien de Cladocerer, Forhandl. 
Vidensk. Selsk. Christ. (1861), p. 19. 
1899. ,, ,, T. Scott, Seventeenth F. B. Kept., pt. iii. 

pp. 192-194, pi. vii. figs. 29-88, 34 and 34a. 

Habitat. — Loch Leven (G. S. Brady). Probably frequent. 
Hurley Cove, Penicuik, 31st December 1900, common (Dr and 
Miss Sprague). This species possesses when young, and some- 
times also in the adult stage, a " vertex tooth," which may be 
single or double. D. laciistris is, by some writers, considered 
to be a variety of the last species (D. hi/alina), to which it 
bears a close resemblance. 

9. Daphnia galeata, G. 0. Sars. 

1863. Daphnia galeaia^ G. 0. Sars, Om en i Soram. 1862 fortagen 

Zool. Reise i Christ, og Throndh. stifter, p. 21. 
1899. Daphnia galeata, T. Scott, Sevcnteentli F. B. Rept, pt iii. 
}». 193, pi. vii. figs. 22, 53, seoulso fig. 16. 

Habitat. — Loch Katrine, Loch Achray,and Loch Vennachar. 
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Granton Quarry, let September 1900 (Dr and Miss Sprague). 
I find this species exceedingly variable, especially in the 
form of the head, which in the more typical specimens is 
strongly crested, but passing by minute gradations to others 
that have no crest at all, but having the head evenly rounded. 
I am inclined to agree with those who regard this Daphnia 
and the two immediately preceding as forms of one and the 
same species, to which Daphnia jardinii, Baird, must also be 
ascribed. In that case, Baird's name, being the older, would 
take precedence of the others. 

Grenus (6) Scapholeberis, Schoedler, 1858. 

10. Scapholeberis mucronata (0. F. Miiller). 

1786. Daphne mucroTiata^ 0. F. Miiller, Entomostraca, p. 94, pi. xiii. 
figs. 6, 7. 

Habitat — Baith Lake, Kirkcaldy, frequent, 1890; Eavel- 
Qton Cottage Quarry, Midlothian, July 1900 (Dr and Miss 
Sprague). 

Genus (7) Simosa, Norman, 1903. 
(Syn. — Simocephalus, Schoedler, 1858, preoccupied.) 

11. Simosa vetula (0. F. Miiller). 

1776. Dapkne vetula, 0. F. Miiller, Zool. Dan. Prod., p. 199, 

No. 2399. 
1858. Simocephalus veiulus, E. Schoedler, Jalireaber. iibcr die Louiseii- 

stftdtische Realschule, ]>. 18. 

Habitat. — Duddingston Loch ; Loch Leven ; Lochgelly and 
Kilconquhar Lochs, Fifeshire; Loch Coulter, Stirlingshire, 
etc.; frequent and generally distributed. 

Genus (8) Geriodaphnia, Dana, 1853. 

12. Geriodaphnia reticulaia (Jurine). 

1820. Monoculus rctieulcUtis, Jurine, Nat. Hist, des Monoc, p. 139, 
taf. 14, figs. 3, 4. 

Habitat. — Saith Lake, Kirkcaldy, frequent, 1890. Upper 
Elf Loch, Edinburgh, 1896 and 1897. In the same loch in 
September 1900 by Dr and Miss Sprague. 
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13. Ceriodaphnia qtmdranffula (0. F. Muller). 

1785. Daphnia qtiadranguJa, 0. F. Muller, Entomostraca, p. 90, 
tab. 13, fig. 4. 

Habitat. — Duddingston Loch, September 1897 and 1898. 
Taken in the same loch in June 1901 by Dr and Miss 
Sprague. 

14. Ceriodaphnia ajlnis, Lilljeborg. 

1900. Ceriodaphnia affinis, Lil^., Cladocera-Saecise, p. 202, tab. 28, 

fiKB. 19-28. 

1901. „ scUvJa, Herriok? (Sprague), Trans. Edin. Field 

Nat. and^Micros. Soc., vol. iy. pt. ilL p. 258. 

1902. ,, affinis, Sprague, op. eii,, pt. iv. pi. xxxA. figs. 

1-4. 

Habitat. — High Pond, Penicuik, 7th September 1901 (Dr 
and Miss Sprague). 

This rare species is one of the additions made to the 
Entomostracan fauna of the inland waters of Scotland by 
Dr and Miss Beatrice Sprague. 

15. Ceriodaphnia laticaudata, P. E. Muller. 

1867. Ceriodaphnia laticaudata, P. E. Muller, Danmarks Oladocera, 
p. 180, pi. i. fig. 19. 

Habitat. — Duddingston Loch, September 1897, frequent; 

not observed in 1898. 



Family BosMiNADiB. 
Genus (9) Bosmina, Baird, 1850. 

IG. Bosmina longirostris (0. F. Miiller). 

1776. Lynceus longirostris, 0. F. Muller, Zool. Dan. Prod., No. 2394. 
1846. Bosmina lo-ttgirostris, Baird, Ann. and Mag. Nat. Hist., vol. xvii. 
p. 412. 

Habitat — Common and generally distributed in small 
lakes and ponds throughout the lowlaud parts of the district. 

17. Bosmina longispina, Leydig. 

I860. Bosmina lanyispina, Leydig, Naturgescli. d. Daphniden, 
p. 207, pi. viii. fig. 62. 

Habitat. — Loch Katrine, Loch Achray, Loch Leven, eta; 
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not rare in the larger lakes, where both species are sometimes 
found living together. They are both variable species, and a 
number of varieties have been described. 



Family LvNCODAPHNiDiB, G. 0. Sars. 
Genus (10) Ilyocryptus, G. 0. Sars, 1861. 

18. IlyocrypttLS sordidus (li^vin). 

1848. Acainihourcu38ordidu$, Lievin, Die Branchiopoden d. Danziger 
Gegend; Neueste SchrifL d. Naturf. Gesell. in Danzig, 
4 : ten Bds. 2 : tea Heft p. 34, pi. viii. figs. 7-12. 

Habitat. — Lochend Loch, Edinburgh, Loch Leven; Lin- 
lithgow Loch, and Loch Achray; not uncommon. tTpper 
Elf Loch, Edinburgh (Dr and Miss Sprague). 

Genus (11) Macrothrix, Baird. 

19. Macrothrix Idticomis (J urine). 

1820. Monocultu kUicomis, Jarine, Hist, des Monocles, p. 151, 

pi. XT. figs. 6, 7. 
1901. Macrothrix laticomis, Drand Miss Sprague, Trans. Edin. Field 

Nat. and Micros. Soc., vol. iv. p. 258, pi. xxxa. figs. 13-15. 

Habitat. — Pond in Queen's Park, Edinburgh, 16th June 
1900; rare (Dr and Miss Sprague). 

Genus (12) Lathonura, Lilljeborg, 1853. 

20. Lathonura rectirostris, 0. F. Mliller. 

1786. Daphnia rectiroBtria, O. F. Miiller, Entomostraca, etc, 
, p. 92, pi. xii. figs. 1-3. 

Habitat. — Loch Achray, Trossachs, November 1897; rare. 

Genus (13) Drepanothrix, G. 0. Sars, 1861. 

21. Drepanothrix dentata (H. A. Eur^n). 

1861. AearUholeberis deiUcUa, Eureu, Ofversal K. Wet.-Akail. Forh. 
(1861), No. 3, p. 118, pi. iii. fig. 2. 

Habitat. — Loch Lubnaig, Loch Katrine, and Loch Achray. 
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Genus (14) Acantholeberis, Lilljeborg, 1853. 

22. Acantholeberis curvirostris (0. F. Miiller). 

1776. Daphne curvirostris, 0. F. Miiller, Zool. Dan. Prod., p. 200, 
No. 2403. 

Habitat. — Marfield Loch, Midlothian, 2l8t September 
1901 ; rare (Dr and Miss Sprague). 

Family C H Y d o R i d /E, T. R R Stebbing, 1902. 
Genus (15) Enrycercns, Baird, 1843. 

23. Eurycercus lamellattcs (0. F. Miiller). 

1785. Lynuiui laincllaliis, 0. F. Miiller, Entomostraca, p. 73, pi. ix. 
figs. 4-6. 

Habitat. — Common and generally distributed throughout 

the district. 

Genus (16) Camptocercus, Baird, 1843. 

24. Camptocercus rectirosiris, Schoedler. 

1862. Camptocercus rcctirostris, Schoedler, idem. Die Lynceiden u. 
Polypheniiden der Unigegend v. Berlin, Ichresb. iL d. 
Doruthunstiid Kealschule, p. 25, i)l. ii. lig. 48. 

Habitat. — Loch Achray, November 1897 ; rare. The form 
described in Baird's classical work on British Entomostraca 
is probably this species. Typical specimens of C. macruncs 
(0. F. Miiller) have been observed in none of the Scottish 
lakes or ponds examined by me. 

Genus (17) Acroperus, Baird, 1843. 

25. Acropenis harpac, Baird. 

1835. Lifiwius harptif, Baird, Traus. Berw. Nat. Club, vol. i. 

p. 100, pi. ii. lig. 17. 
1850. Acroperus hnr^tac, idtiii, Brit. Eiitoiii., p. 129, pi. xvi. fig. 5. 

Habitat. — Generally distributed and moderately commoD 
throughout the district. 

Genus (18) AlonopsiB, G. 0. Sars, 1862. 

26. Alonopds elanyata, G. 0. Sars. 

1862. Aloiwpsis clvngata, G. 0. Sars, Forb. i Vidensk. Selsk. i 
Cbristiania, 1861 (Aftr.), p. 53. 

Habitat. — Moderately common in several of the larger 
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lake.s throughout the district. I have no record of it from 
the loch at Duddingston or from any locality in the vicinity 
of Edinburgh except Marfield Loch, where it was obtained 
by Dr and Miss Sprague, and in the Union Canal by myself. 

Genus (19) Alona, Baird, 1843. 

27. Alona guadrangviaris (0. F. Miiller). 

1776. Lyneeua quadrangularUy O. F. Miiller, Zool. Dan. Prodr., 
p. 199, No. 2393. 

1895. AUma eostata, T. Scott, Thirteenth F. B. Kept., pt. iii. 

p. 189, pi. V. figs. 2 and 12. 

Habitat. — Loch Achray, Loch Leven, Duddingston Loch, 
^tc. This species appears to be generally distributed and 
xnoderately frequent throughout the district. 

28. Alona ajlnis, Leydig. 

I860. Ahna affiiiis, Leydig, Naturgesch. d. Daphniden, p. 223, 
pi. ix. figs. 68, 69. 

1896. ,, quadrangulariSy T. Scott, loc. eit.y p. 1895, pi. v. 

figs. 2,11, 18, 15, and 25. 

Habitat. — Distribution somewhat similar to that of A. 
quadrangtUaris. 

29. Alona tenuicavdis, G. 0. Sars. 

1862. Alona Unuicaudis, G. 0. Sars, loc. ciL, p. 37. 

Habitat. — Camilla Loch, Fifeshire, 1894, not uncommon ; 
Duddingston Loch, frequent, Ist September 1897, but when 
this loch was visited three months later the species was not 
80 common. No specimens were observed on 2nd March, 
but it was again of frequent occurrence in a shore-gathering 
collected on 15th June 1898. Dr and Miss Sprague found 
A. tenuicatidis rare in Duddingston Loch on 18th August 
1900. 

30. Alona costata, G. 0. Sars. 

1862. AUma costata, 6. 0. Sars, loe. cU., p. 88. 
Habitat. — Upper Elf Loch, and ditch near Harelaw Dam, 
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in the vicinity of Edinburgh ; Lochgelly Loch ; not 
uncommon. 

31. Alarm guttata^ G. 0. Sars. 

1862. Alona guttata, G. O. Sars, loc. cit,, p. 89. 
1895. „ „ T. Scott, Thirteenth F. B. Kept, pt. iii. p. 190, 

pi. ▼. figs. 6 and 16. 

ffdbitat, — Camilla Loch, Loch Leven, Loch Achray, and 
Upper Elf Loch. Duddingston Loch (Dr and Miss Sprague). 

32. Alona intermedia^ G. 0. Sars. 

1862. Alona intermedia , 6. O. Sare, loe. eit., p. 88. 
1 1896. ,, negUda, T. Scott, Thirteenth F. B. Rept, pt. iii. 
p. 189, pi. V. figs. 4 and 18. 

Habitat, — Loch Katrine and Loch Achray. This species, 
which does not appear to be very rare, was described in 1895 
from specimens found in some Shetland lochs. It has not 
yet been recorded from England or Ireland. 

33. Alona rustica, T. Scott. 

1895. Alona rustica, T. Scott, Thirteenth F. B. Rept, pt iii. 
p. 189, pi. V. figs. 5 and 17. 

Halntat. — Loch Achray. This appears to be a widely 

distributed though soDiewliat local species. It was first 

observed in samples of Entomostraca sent to me from 
Shetland by Kobert Duthie, Fishery Officer. 

34. Aloiia rust rata (Koch). 

1841. Lynccux roUrututi, Kocli, DtulM-lihiuds Crustacean, Helt. 36, 

pi. 12. 
1901-1902. A/onclIa robiruUi, Dr and Miss Sprague, Trans. Edin. 

Field Nat. aud Micros. Soc, vol iv. pp. 259 and 321. 

Habitat. — Cobbinsliaw lleservoir, 13th August 1900; mre 
(Dr aud Miss Sprague). 

* The Alona udcrnicdin recorded Irom Shetland in the Thirteenth F. B. 
Report is not Sars' species of that name, hut the Almia ndangula of G. O. Sars. 
I have no record tor tliis species from the Forth baain, but as it is not rare, 
especially in ponds aud marshy places near the sea, it may yet be found in 
the district. 
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Genus (20) Rhjrnchotalona, Norman, 1903. 

(Syn. — Leptorhynchiis, Herrick, and Harporhynchxcs, G. 0. 
Sars, both of which names are preoccupied.) 



35. Shynchotaiona falcata (G. 0. Sars). 

1861. AUmafalcaAa, G. 0. Sare, Forhandl. 
1861 (Aftr.), p. 20. 

ffaiitat, — Loch Katrine and Loch Achray ; not common 



1861. AUma falcata, 6. 0. Sars, Forhandl. i Vidensk. i Christiania, 
1861 (Aftr.), p. 20. 



Genus (21) Ledigia, Kurz. 
36. Ledigia quadrangularis (Leydig). 

I860. Lynceus qtuuirangularis, Leydig, Naturgus. der Daphnid., 

p. 221, pi. viii. fig. 69. 
1891. Ledigia quadrangularis, T. Scott, Ninth F. B. Rcpt., pt. iii. 

p. 292, pi. vi. fiigs. 5, 5a and 6. 

Habitat. — Lochgelly Loch, Fifeshire, It may be of 
interest to recall the fact that the record of this species in 
the Fishery Board's Report mentioned above was the first for 
Britain. 



Genus (22) Graptoleberis, G. O. Sars, 1862. 

37. Graptoleberis testudinarius (Fischer). 

1851. Lynceiu Ustudinarius, Fischer, Mem. des Sar ctrangors, 
St Petersburg, vol. vi. p. 191, pi. ix. fig. 12. 

ffabUat. — Lochend Loch, 1894; Upper Elf Loch, Braid 
Hills, 1896 and 1897, where it was also obtained in August 
1901 by Dr and Miss Sprague. 

Genus (23) Alonella, G. O. Sars, 1862. 

38. Alonella excisa (Fischer). 

1854. Lynceus excisusy Fischer, Bull. 8oc. Inipcr. d. Nat. d. 
Moscow (1854), p. 428, pi. iii. tigs. 11 14. 

Habitat. — Loch Leven, frequent. Loch Katrine, Loch 
Achray, Loch Vennachar, and Loch Lubnaig. Marfield Loch, 



186 Proceedings of the Royal Physical Society. 

9th April 1901 (Dr and Miss Sprague). As Alondla exdsa 
(Fischer) and A. exigua (Lilljeborg) are retained by Lilljeborg 
as distinct species, and as the Scottish specimens I have 
examined belong to Fischer's L. excisus, that name is used 
here (see remarks in Seventeenth F, B, Bept,, pt. iii. p. 201). 

39. Alondla Tuina (Baird). 

1848. Acropents nantw, Baird, Ann. and Mag. Nat. Hist., vol. ii. 
p. 92, pi. iii. fig. 8. 

Habitat, — Upper Elf Loch, Raith Lake, Loch Leven, 
Loch Katrine, Loch Achray. Marfield Loch (Dr and Miss 
Sprague). 

Genus (24) Peratacantha, Baird, 1843. 

40. Peratacantha truncata, O. F. Miiller. 

1785. Lynceus truTicatus, Miiller, Entomostraca, p. 75, pL xi. 
figs. 4.8. 

Habitat. — Lochgelly Loch, Loch Katrine, Loch Achray, 
Loch Vennachar, and Loch Lubnaig. High Pond, Penicuik, 
7th September 1901 ; rare (Dr and Miss Sprague). 

Genus (25) Pleuroxus, Baird, 1843. 

41. Pleuroxits Icevis, G. 0. Sars. 

1861. Pleuroxus Iccvis, G. O. Sai-s, Forh. i Vid. Selsk. i Christiania, 
1861 (Aftr.), p. 22. 

Habitat. — Camilla Loch, Fifeshire ; not common. 

42. Pleuroxus triyoncllnH (0. F. Miiller). 

1785. Lynccxis trUjonelluii^ Miill., Entomostraca, p. 74, pi. x. figs. 5, 6. 

Habitat. — Duddingstou Loch, Loch Leven, Kaith Lake, 
Loch Katrine, Loch Achray. Marfield Loch (Dr and Miss 
Sprague). 

43. Pleuroxiis undnatus, Baird. 

1850. Pleuroxus u)n:inatus, Baird, Brit. Entomoati'aca, p. 135, 
pi. xvii. fig. 4. 

Habitat, — Raith Lake and Loch Leven. 
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Genus (26) Ghydonis, Leach, 1816. 

44. Chydoms globosus, Baird. 

1850. Chydarus globosuit, Baird, Brit. Entomostraca, p. 127, pi. xvi. 
fig. 7. 

HaJntat, — Loch Achray. Dr and Miss Sprague collected 
this fine species in an old quarry in Dalmeny grounds, close 
to the river Almond, on 6th September 1901. 

45. Chydoms ovalis, Kurz. 

1874. Chydorus ovalis^ Kurz, Dodekas ueiier Cladoc, p. 78, pi. iii. 
fig. 11. 

Habitat. — A few specimens of a Chydoms, which agree 
with the description of C, ovalis given by Professor Lilljeborg 
in his important work on the Swedish Cladocera, were 
obtained in Linlithgow Loch in October 1896 and in Loch 
Leven in June 1898. 

46. Chydarus latvs, 6. 0. Sars. 

1862. Chydarus latuSf G. 0. Sars, Vid. Selsk. i Christiaiiia Forli., 
1861 (Aftr.), p. 41. 

Habitat. — Loch Achray, frequent in March 1898, but this 
was the only time it was observed during my four visits to 
this loch. 

47. Chydoms barhatus (G. S. Brady). 

1868. Ly^iceus barbatus, Brady, Intellectual Observer, 1868. 

Habitat, — This Chydoms appears to be moderately frequent 
in some of the lochs and ponds within the district under 
consideration, as Loch Leven, Loch Lubnaig, Loch Katrine, 
Loch Achray, etc. As remarked by Mr Scourfield, "the 
ventral shell margin is in this species densely friuged with 
long plumose setse, hence the name C barbatm," 

48. Chydoms spfucricus (0. F. Mtiller). 

1785. Lyneetu sphecricwi^ O. F. Miiller, Entomostraca, p. 71, 
No. 2932. 

Habitat. — Common and generally distributed. C. capiat us, 
Schoedler, is, according to Professor Lilljeborg, a variety of 
C. sphasricus. 
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Genus (27) Monospilus, G. 0. Sara, 1861. 
49. Moyiospilm di^par, G. 0. Sara. 

1861. Monospilus dispar, G. 0. San, Vid. Selsk. i ChriBtiania 

Forhandl., 1861, p. 23. 
1891. „ /<r»ui>«w<m (Fischer), T. Scott, Ninth F. B. Kept, 

pt. iii. pp. 272 and 295, pi. v. fig. 1. 

Habitat. — Loch Leven, 1890; Loch Achray, November 
1897; rare. 



Division GYMNOMERA. 

Tribe Onychopoda, G. 0. Sars. 

Family P glyph em ID^.. 

Genus (28) Polyphemus, 0. F. Muller, 1776. 

50. Polyphemus pedic^dus, Linni.'. 

1761. Monoculus pediculuSf Linn., Fauna Sueciea, p. 498, No. 2048. 

Habitat — Loch Leven, 1890; Loch Lubnaig, 1894; Loch 
Vennachar, Raith Lake. 

Genus (29) Bythotrephes, Leydig, 1860. 

51. J >i/( hot replies hmfjinudnia, Ley dig. 

1860. Bythotrt phs lon'jimanics, Loydig, Natur','c8. der Daphuiden, 
p. 244, pi. X. figs. 73-76. 

Habitat. — Loch Leven, 1890; Loch Vennachar (1895), 
Loch Katrine, and Loch Achray. Not uncommon in the 
larger lochs. 

Genus (30) Podon, Lilljeborg, 1853. 
(The members ot this genus and the next are marine.) 

52. Podon LcvA'ftrti, G. O. Sars. 

1862. ricopia laid-arii, (1. 0. Sar.s, Forhandl. i Videusk. Sclsk. i 
Christiaiiia, 1861, p. 4r). 

1902. ,, ,, T. Seott, Twentieth F. B. Kept., pt iii. 

p. 476, pi. XXV. ligs. 23 and 24. 

HahitaL — Firth of Forth, occasionally frequent, especially 
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in the seaward part of the estuary. The Podonpolyphemoides 
recorded in Part III. of the Ninth Annual Report of the 
Fishery Board for Scotland, p. 308 (1891), is probably this 
species, as no Forth specimens of P. polyphemoides are now 
in my collection. 

Genus (31) Evadne, S. Loven, 1836. 
53. Evadne Nordmanni, Loven. 

1836. Evadne nordmannif Loven, K. Wetensk.-Akad. Handl., 1835, 
p. 1, pis. i. and ii. figs. 1-16. 

Habitat — Firth of Forth, usually moderately common. 



Tribe Haplopoda, G. 0. Sars. 
Family LBPTODORiDiE, Lilljeborg. 
Grenus (32) Leptodora, Lilljeborg, 1861. 
54. Leptodora Kindtii (Focke). 

1844. Polyphemus kindtii, Focke, Sonntagshlatt. der Weser-Zeitung, 

No. 34, p. 6. 
1861. Leptodora hyalina, Lillj.,6fversigtaf K.Vet.-Akad. Forhaiidl.. 

1860, No. 5, p. 265, taf. vii. figs. 1-22. 

Hahitat — Loch Leven, June 1890, frequent in the open 
water; common on 3rd September 1897, but no specimens 
were obtained in December of the same year, nor in the 
months of March and June of 1898. A few specimens were 
captured in September 1897 in Loch Katrine, but none in 
November; in 1898 none were taken in March, while in 
June, though none were observed at the upper end of the 
loch, the species was moderately frequent at the lower end. 
The only other lake within the limits of the district from 
which I have notes of Leptodora is Loch Achray; it was 
found sparingly here on 10th September 1897, but no 
specimens were observed when the loch was visited in 
November ; neither were any specimens observed when the 
loch was examined on the 17th of March and the 28th of 
June 1898. 
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In Professor Lilljeborg's work on the Cladocera of Sioeden, 
38 genera are described ; 32 of them are represented in the 
preceding list. The 6 not represented are as follows : — 

1. Limnosida, G. 0. Sars. 4. Bunops, E. A. Birge. 

2. MoiTUiy W. Baird. 5. Strehlocerus, G. 0. Sars. 

3. Ophryoxus, G. 0. Sars. 6. Anchistropics, G. O. Sars. 

Three of these — Ophryoxus yra/dlis, G. 0. Sars, Streblocerus 
serricaudutiLs (Fischer), and Atichistropus emarginatus, G. O. 
Sars, have been obtained in Scotland. The first was dis- 
covered by Mr D. J. Scourfield in Loch Ness, and in a back- 
water of the Caledonian Canal at Coiltry Lock. The second 
I found in the Dhu Lochan — a small loch close to Loch 
Lomond, and about two miles south of Rowardennan. The 
third was taken by the late Dr Robertson, of Millport, in 
1863, in the Paisley Canal (since filled up), and has occurred 
more recently in Ireland, and at one or two places in England. 
Moina — all three species — has been recorded from England, 
but not from Scotland, and there does not appear to be any 
British record for the other two. But though the genera are 
so well represented, our list comes far short in the matter 
of species. Lilljeborg describes about 100 species from 
Sweden, besides numerous varieties, whereas our record 
amounts only to 54. It is thus apparent that further research 
is necessary, and will doubtless be rewarded. 

Suborder Branchiura. 

Family A u G u L I D ^K, Leach, 1819. 

Genus (1) Argulus, 0. F. Miiller, 1781. 

1. Argulus foliaceus (Linn.). 

1785. Monoculiis/idiucet's, Linn., Syst. Nat., cd. x., p. 634, No. 2. 
1850. Aryulus foliaceus^ Baird, Brit. Entom., p. 255, pi. xxxi. 
figs. 1, 2. 

Habitat. — Found attached to a specimen of the Three- 
spined Stickleback (Gasterosteu^ aculeattis), and also free 
amongst Anacharis in the Union Canal, near Edinburgh, 
by Mrs Janet Carphin, on 2Gth August 1895.^ 

• Ann. Scot. Nat. Uist., No. 16, October 1895, p. 255. 



m.j:n. 




SCALE - 10 MILES TO AN INCH 



L/'ne Showing Boundary 



Sketch -V\k? v 



EinhrjiohxiK of' rrrln in of Ijn Lmrrr F/s/nx. 191 



|V. The Embryology of certain of the Lmver Fishes, and its 
Bearing upon Vertebrate Morphology. By J. Graham 
Kerr. 

(Read 27th Febraary 1905.) 

Introduction. 

The worker who takes up seriously the study of Vertebrate 

lorphology cannot, as it seems to me, avoid being much 

apressed by certain limitations to which one important 

Hide of his subject — the embryological side — is subjected. 

These limitations are due to the fact that the foundations 

lof the science of embryology have been laid, not on the 

[comparison with one another of the developmental pheno- 

1 mena shown by the more lowly organised vertebrates, but 

[ on the features of development as they occur in a few easily 

accessible and easily investigated forms — the chick, the 

rabbit, the selachian, and, to a much less extent, the 

frog. The first three of these — and they have played by 

far the greater part in building up the science of embryology 

— are all of them forms in which there is present, or appears 

to have been present in the ancestral forms, an enormous 

mass of food-yolk, which cannot have been without a 

marked distorting influence on the course of development 

Considerations of this kind led the author some years 
ago to devote himself to a study of the development of 
certain of the lower forms of vertebrates ; and, in the present 
communication, it is proposed to draw the attention of the 
Society to some of the embryological features of these forms, 
which may be regarded as having a bearing upon the general 
morphology of the Vertebrata. 

The work has been carried out upon the Dipnoans, Lepido- 
siren and ProtopterTis, with Ceratodns and various Urodeles 
for comparison, and more recently on the Crossopterygian 
ganoid Polypterus} 

* Owing to the lamented death of my friend Budgett A detailed account 
of the development of Polypterus will be found in the forthcoming Budgett 
Memorial Volnme. 

VOL. XVI. « 
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Gastkulation. 

The process of gastrulation in the forms under considera- 
tion is of interest, as affording links between the types of 
gastrulation familiar in other Anamnia. In Polypterus the 
process, so far as is possible to judge from the meagre 
material available, shows characters which, while resembling 
those found in Amphibians, have not advanced quite so far 
along the path of specialisation from the primitive mode 
of gastrulation found at the present time in Amphioxus 
alone amongst vertebrates. In Lepidodren, on the other 
hand, the mode of gastrulation, while again resembling the 
process as met with in the Amphibia, shows a decided 
advance towards the type of gastrulation found in the 
Elasmobranch. 

Polypterus. 

The earliest stage known in the process of invagination is 
one where a sharply-marked groove extends about half-way 
round the equator of the egg. In a later stage, the groove 
forms a complete circle about 50 degrees from the lower 
pole. The diminution in radius of curvature, and the still 
circular form of the curve, probably indicate that the line 
of invagination has been advancing downwards towards the 
lower pole at an equal rate at all parts of its extent. The 
specially characteristic feature at this stage is the enormous 
unpigmented yolk-plug, sharply marked off by the deep 
and wide groove from the remaining pigmented part of the 
egg surface. In this stage we see a transitional condition 
between that found in Amphioxus^ where the line of invagi- 
nation forms a complete closed curve while still nearly 
equatorial in position, and that characteristic of the 
Amphibian, where it is completed only at a much later 
stage, when it has advanced much farther over the egg 
surface, and had its radius of curvature greatly reduced. 
In these modifications of the gastrulation process we prob- 
ably have to do with a postponement of the process caused 
directly by the increased quantity of yolk. In Amphioxus, 
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the main part (A) of the gastrulation process consists of the 
tucking in of the hypoblastic part of the blastula wall ; it is 
only in its latest stages (B) that it consists in an onward move- 
ment of the blastopore lip. In Polypterus and Amphibians, 
owing to the enormous thickening of the hypoblast due 
to its storage of yolk, the process A is rendered mechanically 
impossible until in the latest stage of gastrulation, when the 
blastopore lip has already been carried almost completely 
over the mass of yolk. In the stage in Polyptei*us of which 
I have been speaking, we see in the deep groove round the 
huge yolk-plug the attempt on the part of the egg to carry 
out the gastrulation process in the ancestral way. 

Lepidosiren. 

The method of gastrulation is shown in my previous 
papers.^ The process begins with the appearance of a 
shallow latitudinal groove running round about one-third of 
the circumference of the egg at its latitude. This groove 
gradually shortens up, its terminal parts flattening out It 
is only in its central portion that the groove deepens and 
gives rise to the archenteron of the gastrula. In Polypterus 
we have seen that the invagination groove still becomes a 
closed curve at an early stage in gastrulation, and in the 
Amphibian usually only at a much later stage. In Lepidosiren 
the curve never becomes closed at all, its terminal parts 
disappearing. Finally, in the Elasmobranch, the only part 
of the invagination curve which ever appears is the central 
part, which gives rise to the archenteron. 

Primitive Arrjingement of the Cell Layers. 

There do not appear to exist in the data of vertebrate 
embryology, as known to us at present, any distinct traces 
of the descent of this phylum from any other phylum of 
triploblastic Metazoa, though there are various morphological 
considerations which make it seem probable that vertebrates, 

* Phil, Trans, Roy, Soc^ vol. 192, B ; and Quart. Jaur. Micros. Set., 
vol 45. 
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annelids, arthropods, and molluscs are ofibhoots of a common 
triploblastic stem. On the other hand, there sure various 
points in the ontogeny of various vertebrates which, so far, 
seem explicable only on the hypothesis of a coelenterate-like 
ancestor, possessing some of the main features of existing 
Actinozoa. Most important amongst these are the apparent 
traces of a once present slit-like protostoma or primitive 
mouth, forming a continuation of the blastopore forwards 
along the mid line of the medullary plate. Associated with 
this is the fact that in various vertebrates the blastopore 
persists as the definitive anus, and that in some, e,g., Lepido- 
sireuy the primitive nerve rudiment is continued posteriorly 
behind the anus. The only working hypothesis which fits 
in with these facts is that we are dealing with the vestiges 
of a condition of things resembling what we find in the 
modern Actinian, with its slit-like mouth dilated at either 
end into an inhalent and an exhalent opening, and sur- 
rounded by a specially condensed part of the general nerve 
plexus. 

I have shown elsewhere ^ how, in my opinion, the method 
of mesoderm formation in the higher vertebrates can be con- 
nected up by a series of links with the method of formation 
in Am-phioruSy where the mesoderm arises in the form of 
archenteric or coelenteric diverticula, which are, of course, 
directly comparable with those of the Actinian. 

Considerable confusion of thought has been introduced 
into vertebrate morphology by the loose way in which the 
word " outgrowth " is used ; the optic rudiment is frequently 
described as an "outgrowth" from the thalamencephalon, the 
mesodermal rudiments as " outgrowths " from the gut-wall. 
As a matter of fact, it would be more accurate to describe 
these structures as being formed rather by being tucked off 
from the neighbouring parts of the brain or gut-wall. This 
is important in connection with the question of the exist- 
ence from the beginning of the nervous connection between 
central nervous rudiment and myotome, for we see that the 
nervous bridge in the earliest stage at which I was able to 
determine its existence in Lcpidosiren, connects two points 

^ Quart. Jour. Micron. Sci.. vol. 4r», p. 31. 
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which are primitively in close proximity. The motor nerve 
trunks, in fact, are merely the much enlarged portions of 
an originally difTuse nervous network which connect up 
two once adjoining regions of the original epithelial wall — 
continuous from ectoderm through protostoma to endoderm 
— which have become specialised to form central nervous and 
muscular systems. 

External Gills. 

A set of organs which have proved to be of much interest 
in the development of those forms with which I have con- 
cerned myself are the external or dermal gills. 

The importance of these structures has been, in my 
opinion, by no means properly appreciated by morphologists. 
This is not surprising when we consider that among the more 
accessible vertebrates they occur in only one group — that of 
the Amphibia. The researches of recent years have shown 
that they are also highly conspicuous features in the develop- 
ment of both existing Grossopterygians and of two out of 
the three surviving Dipnoans ; and a study of their develop- 
ment in the three groups in which they occur leads me to 
believe that they are by no means to be lightly dismissed as 
mere recent adaptations to a larval existence, evolved in- 
dependently in the three groups, but that, on the contrary, we 
have in them truly homologous structures, and consequently 
structures of great antiquity in the evolution of the verte- 
brate phylum. 

Typically, an external gill forms a conspicuous projection — 
carrying lateral branches, often arranged in a pinnate manner 
— from the side of the body in the region of the visceral arches. 
The lateral branches have a rich development of superficial 
capillaries, whose blood supply is carried by a conspicuous 
afferent and an efferent vessel running along the interior of 
the organ. The external gill ii provided with voluntary 
muscles. By m^ns of these muscles the external gills can 
be twitched actively at the will of the animal, so as to renew 
the water which bathes their surface. 

Each external gill originally forms a projection from a 
visceral arch, in the broad sense, i.e., from the mass of tissue 
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lying between two visceral clefts, and in existing vertebra^ 
the distribution of external gills is as follows : — 
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Ontogenetic Development. 

In ontogeny the development of the external gills follows 
the same lines in all three groups — Crossopterygii, Dipnoi, 
and Urodela. The external gill makes its first appearance 
as a rounded elevation of the surface of the body, consisting 
of mesoderm covered by ectoderm, and situated between the 
positions where two visceral clefts will appear later. The 
external gill rudiment appears long before the clefts are 
perforated. The hypoblastic walls of the gill outgrowths 
of the pharyngeal wall are sharply distinguishable from 
the ectoderm by their cells being packed with large yolk 
granules. There can be no possibility of hypoblast entering 
in any way into the formation of the external gills, which 
are purely dermal outgrowths covered with ectoderm. 

The external gill rudiment comes to project more and more 
freely above the general surface, and presently it develops 
its characteristic relation to the vascular system, as described 
long 9go by Boas. The main aortic arch passes right out 
into the external gill, looping back at its tip. The aortic 

J Cf. Driiner, Zool. Jahrb. Anat., Bd. 19, s. 434. 
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arch in its early stages is, in fact, the vessel of the external 
gill. This relation of aortic arch to external gill constitutes, 
to my mind, a weighty piece of morphological evidence of 
the archaic nature of these organs. 

Phylogenetic Development. 

Palaeontology so far has afforded next to no evidence 
regarding external gills in the more ancient vertebrates. 
This is not surprising when we bear in mind (1) that until 
their morphological importance is appreciated, palaeonto- 
logists are not likely to direct any special attention to the 
search for traces of them, and (2) that external gills, com- 
posed almost or quite entirely of soft tissue, would not be 
likely to leave any conspicuous traces behind them. 

In this connection it is of interest to note, however, that 
there is already some evidence to indicate that external 
gills have in at least certain cases possessed a supporting 
skeleton, e.g., in Dolichosoma, Fritschi found remains of an 
extensive skeleton projecting from the branchial region, and 
which can only be explained on the supposition that it 
served as a support for large external gills. Along with 
this evidence of palaeontology, we have the fact discovered 
by Budgett,* that in the young larval Polypterus there 
is a segmented rod of cartilage projecting from the hyoid 
arch, and serving to support the base of the external gill. 

Evolution of Organs of Respiration. 
It is one of the fundamental characters of living 
substance, that it needs to carry on respiratory exchanges 
with the surrounding medium. The process of life is to a 
certain extent a process of slow combustion, and, like any 
other combustion, it needs a supply of oxygen to enable it to 
go on. As in other forms of combustion, carbon dioxide is 
produced, a substance unfavourable to the combustion 
process, and which actually stops that process if it is 
allowed to accumulate. In any piece of living substance 
then, these respiratory exchanges take place between it and 
the fluid medium in contact with it — for living protoplasm 

> Fauna Oaakohl., Bd. II. s. 114. 

2 Trans. Zool Soc, Lond., vol. xvi. p. 82 . 
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must always be in contact with fluid. In the lower forms 
of animal life the habitat is aquatic, and the medium with 
which the respiratory exchange takes place is the water. 
The more complex animals, on the other hand, are charac- 
terised by increase in bulk, so that their inner portions are 
far away from the outer medium. In these we find that 
watery fluid is formed in the interior of the creature, filling 
chinks or more or less regular cavities. It is with this 
internal fluid — this internal medium, as it has been aptly 
termed — that respiratory change now takes place. There 
will obviously be a tendency for the interna] medium soon 
to be robbed of all its available oxygen, and to become 
loaded with carbon dioxide, so as to be useless for respiration. 
To avoid this, we find (1) that a mechanism arises by which 
the internal fluid is pumped along so as to circulate through 
its series of chinks, in other words, a blood vascular system 
arises; and (2) in one or more regions a highly vascular 
surface is formed, which comes into intimate relation with the 
external medium, the respiratory organ in the ordinary sense. 
There is now a definite blood vascular system, and one, or 
more than one, definite organ of respiration. 

It is clear that the actual process of respiration is of a 
double nature. There is, firstly, what we may call tissue 
respiration, consisting of the respiratory exchanges between 
the living substance of the tissues and the blood; and 
secondly, the respiratory exchanges, that take place between 
the blood and the external medium. It is with the latter 
of these two that what we ordinarily understand by respir- 
atory organs have to do, and it is my purpose in this section 
to trace what we may consider the most probable course of 
the evolution of such organs amongst the Vertebrata. 

It may be assumed, to commence with, that the primitive 
potential respiratory organs in vertebrates, or any other of 
the more complicated Metazoa, are two in number — (1) the 
skin, and (2) that part of the original outer surface which 
has been tucked into the interior of the body to form the 
alimentary canal. In each we have a more or less richly 
vascular surface, which is brought into intimate relations 
with the external medium as a whole, or with isolated 
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portions of it taken into the gut. From these two primitive 
breathing organs are developed the specialised breathing 
organs which are so characteristic of the subgroups of the 
Vertebrata. 

The general surface of the skin is the great original organ 
of respiration. In groups where it still carries on this 
function, we find very usually that the function becomes 
accentuated locally. Special portions of the skin become 
specially vascular, and then they tend to increase in area 
so as to increase the respiratory surface. In this way we 
find involutions of skin into interior of body, as, e,g., in 
trachesB of insects, or we find projections developed from 
the surface forming dermal gills, e.g., molluscs, chsetopods. 

In the lower vertebrate, probably in correlation with 
increase in thickness, and more especially with the develop- 
ment of a placoid dermal skeleton, the skin generally seems 
to have lost its great respiratory significance, but there exist 
in some of the most primitive vertebrates structures which 
appear to represent ancient dermal gills. These structures 
are the external gills mentioned already as occurring in the 
young of Crossopterygians, Dipnoans, and Amphibians. 

The more usual view that these external gills are second- 
arily developed structures of no phylogenetic importance 
seems to be negatived — (1) by their very early appearance in 
ontogeny ; (2) by the importance of their blood supply — the 
main aortic arch passing into them ; (3) and by the remark- 
able constancy of their position in relation to the upper 
end of the visceral arch. 

There is one obvious and strong argument against the 
archaic nature of the external gills, and that is the fact 
of their absence in certain of the admittedly primitive groups, 
e.g., the Elasmobranchii. There are two considerations which 
seem to me to diminish the weight of this objection. We 
know that external gills are remarkably liable to injury 
through disease or enemies. Apart from this being known 
from observation, it is implied in the remarkable powers of 
regeneration shown by these organs. They would therefore 
tend to disappear in evolution if their function were taken 
on by other organs. 
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Further, as I have pointed out elsewhere,^ many of the 
groups without external gills are those which possess a yolk- 
sac with highly vascular surface, which mtist itself act as 
a highly efficient respiratory organ, in addition to its nutritive 
function. It is quite to be expected in such a case that 
external gills, with their purely respiratory function, should 
disappear. 

We see, then, that there is nothing improbable in the 
disappearance of external gills. On the other hand, it 
appears to me most unlikely that they should have developed 
independently in the three groups in which they occur. 
They show a remarkable similarity — not a superficial re- 
semblance, but a deep-seated resemblance — in their funda- 
mental characters. They are situated in the same relation to 
their visceral arches : the aortic arch passes out into them in 
exactly the same way. 

Enteric Organs of Eespiration. 

In a few cases, the general enteric lining plays an important 
part in respiration, e.g., in some of the loaches this is the 
case. The gut lining is very highly vascular, and the living 
fish is seen at intervals to swallow bubbles of air ; if not 
allowed to do this, the fish dies. Again, in the Siluroid 
Callichthys, water is taken in periodically to the posterior 
part of the intestine, which acts as an organ of respiration. 

It is, however, normally in the region of the pharynx that 
we find respiratory activity specially concentrated. We find 
in this region the series of gill-clefts with their respiratory 
walls, their surface increased by the development of the 
highly vascular laraellaj. We are still in complete obscurity 
regarding the phylogeny of the gill-clefts. In ontogeny 
they arise as a series of pockets or pouches of the 
pharyngeal wall, which secondarily fuse at their tips with 
the ectoderm, and open to the exterior. Now the great 
question to be answered regarding their phylogeny, and one 
to which we cannot as yet find any certain answer, is. Were 
the gill-clefts in their early functional steiges poucJies or clefts? 

* Proc. Camb. PhiJ, Soe,, vol. x. p. 233. 
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If the former, we should probably conclude that their function 
was from the beginning a simple respiratory one ; they would 
be looked on simply as local enlargements and outgrowths 
of the primitively respiratory gut surface, which finally 
developed an opening to the exterior, connected with the 
causing a more perfect flow of water over the respiratory 
surface. If, on the other hand, they first acquired their 
directly respiratory surface as cleftSy then we must assume 
that in their first beginnings they had some other function. 
Now, I think it is not impossible that such a significance 
may be found in connection with the external gills. For the 
functioning of the external gills, it is essential that the water 
over their surface should undergo frequent renewal. It seems 
perfectly possible that the clefts should have developed in 
relation to this need ; supplies of fresh water being pumped 
through them over the external gills. Were this view shown 
to be correct, we should regard the direct respiratory activity 
of the walls of the clefts as secondarily acquired — most prob- 
ably by the spreading inwards of respiratory ectodermal 
epithelium along the walls of the clefts. What looks very 
like such a spreading inwards of ectoderm to form the 
respiratory lining of the gill-cleft, may be seen in the 
ontogeny of various water-breathing vertebrates. 

Then finally, in connection with the pharynx, we have 
the swim-bladder and lungs. In development, each of 
these arises as an outgrowth of the pharyngeal wall : in the 
case of the lungs, a medio ventral outgrowth ; in the case of 
the swim-bladder, of a Teleost, mediodorsal. The question of 
the homology of the swim-bladder and lungs has been much 
discussed. The knowledge which we now possess appears 
to render quite untenable the position of those who dispute 
the homology of the two organs in at least certain groups. 
In the case of Crossopterygians and Dipnoans, the swim- 
bladder arises exactly as do typical lungs, and in the adult 
condition the blood supply is identical. In this case it 
would seem impossible to doubt the homology. Wieders- 
heim recently found in Lepidosiren a mediodorsal groove 
on the pharyngeal wall, which he interpreted as a last 
vestige of a true dorsal swim-bladder: the fact, however, 



202 Proceedings of the Royal Physical Society. 

that this groove appears only late in development is against 
its morphological significance. 

The problem is more difiQcult as regards the swim-bladder 
of Actinopterygians. This is throughout dorsal in relation 
to gut : its blood supply is derived from the dorsal aorta. It 
is, however, important to notice that in a considerable number 
of Teleosts — e.g., Erythrinus — and other Characinids, the open- 
ing of the swim-bladder is lateral, and that in many Teleosts 
the first rudiment is not exactly median. These are indica- 
tions of transitional conditions, and suggest that a wandering 
round the gut has taken place. Important evidence bearing 
on this question is afforded by the manner in which the 
organ is supplied with blood. In the typical lung, and also 
in the "swim-bladder" in Dipnoans and Crossopterygians, 
the blood is supplied by means of a pulmonary artery on 
each side, arising from the sixth aortic arch. In the case of 
the typical Actinoplerygian, on the other hand, the blood 
supply of the swim-bladder is derived from branches of the 
coeliac artery and branches of the dorsal aorta situated 
posterior to this, an apparently fundamentally different 
arrangement. Now, as we know that the swim-bladder 
arises as a small localised rudiment from the pharyngeal 
wall, and grows back secondarily, any blood supply derived 
from farther back branches of the dorsal aorta, and 
particularly any blood supply whose vessels arise over 
a considerable antero-posterior extent of the dorsal aorta, 
mtbst be looked on as secondary. That this is so, and that 
the blood supply of the swim-bladder was primitively the 
same as that of the typical lung, is indicated further by the 
fact that in at least one Actinopterygian, Amia, such a blood 
supply is still retained. 

Upon the whole, the view that seems most tenable regarding 
the phylogeny of lung and swim-bladder is this : — 

1. It arose as a median ventral diverticulum. 

We must conclude this from its always arising in this posi- 
tion in ontogeny, except in the specialised Actinopterygiana 

2. Its ventral position renders it probable that the 
structure functioned at first as a lung rather than as a 
hydrostatic organ, and this is supported by the fact that in 
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^he lowest fishes where it exists (Grossopterygians, Dipnoans) 

S.t does act as a lung. 

3. With the adoption of a deep-water habitat, the lung 

T)egan to function mainly as a hydrostatic organ, and, 
dissociated with this, its connection with the pharynx 
migrated to the mid-dorsal line. An important clue to how 
this migration may have taken place is given by the Dipnoi 
In them the glottis is ventral, but the pneumatic duct 
passes up round the right side of the pharynx, the lung 
being situated dorsally. This dorsal position of a lung which 
has not yet lost its original undivided character is rendered 
practically necessary by the aquatic existence in which the 
lung, besides its primary respiratory function, necessarily 
exerts a secondary hydrostatic function. When once the 
lung itself had become dorsal in position, it would seem 
only natural that the glottis should then gradu)Gdly migrate 
dorsad so as to make the communication between lung and 
pharynx as direct and uncomplicated as possible. 

The Origin of the Limbs of Vertebrates. 

Before leaving the subject of external gills, a few words 
may be said in regard to their possible connection with the 
origin of the limbs of vertebrates. I may say that with 
more extensive knowledge of the development of external 
gills and of limbs, I see no reason to give up or to modify 
my opinion that the only feasible working hypothesis of the 
origin of limbs is that which derives them from external gills. 
The guiding principle in all speculations as to the origin of 
new organs must be that a pre-existing organ, with a different 
dominant function, must be found, out of which, by modifica- 
tion in structure and function, the new organ may have been 
evolved. In the case of the limb, the pre-existing organ 
must have possessed two qualifications — (1) it must have 
projected beyond the general surface, and (2) it must have 
been movable by means of voluntary muscles. The only 
paired organs of the more lowly organised vertebrates which 
fulfil these conditions, and are not limbs, are the external gills. 

It has been suggested that a forerunner of the paired limbs 
once existed as a lateral fold running along each side of the 
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body. The embryological basis upon which this view rested 
has long ago been shown to be unreliable, the traces of such 
a fold in ontogeny being now known to be absent in the less 
highly specialised Elasmobranchs, though present in such 
forms as Torpedo. Certain morphologists attach great 
weight to the evidence of the paired fins in Cladosdache, but 
it is only necessary to look at the remarkably highly 
specialised tail of this creature to see that its motor 
arrangements were of a highly efficient kind, and to feel 
the gravest doubts as to any interpretation of its paired fins 
which makes them out to be of a primitive, less specialised, 
and therefore comparatively slightly efficient character. If, 
in addition, one turns to the structure of the paired fins 
in Cladodus Neilsoni, described by Traquair (as intermediate 
between the biserial archipterygium of Pleuracanthids and 
the condition found in sharks), it is difficult to avoid the 
belief that we have still much to learn as to the structure 
of the paired fins in Cladoseldche. 

On the whole it must, it seems to me, be admitted that, in 
the present state of our knowledge, the former existence in 
vertebrates of a lateral fin-fold is absolutely hypothetical, 
and we must therefore incline towards the other view, which 
derives the limb from a forerunner whose existence is 
rendered probable on independent morphological grounds. 

I may recapitulate here, in a few words, the view which I 
hold as to the derivation of the paired fins: — 

1. There were present in primitive vertebrates a series of 
paired external or dermal gills. These existed on each of 
the visceral arclies, as is rendered probable by their vestigial 
occurrence on arches I.- VI. in existing vertebrates. The 
same evidence which renders it probable that the series of 
branchial clefts once was more extensive than it is in exist- 
ing forms points to the probability of the series of external 
gills once also having extended back beyond arch VI. 

2. These external gills, while primarily respiratory, were 
highly muscular, and therefore potentially motor organs. 

3. Two pairs of these organs lost their respiratory and 
developed their supporting (as in " balancer " of Uroddes— 
the external gill of arch 1.) and motor functions, and became 
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rod-like " stylopterygia/' used for clambering about amongst 
the vegetation in the primitive shallow-water habitat. 

4 As the struggle for existence became more intense in 
the shallow marginal zone, certain forms spread into deep 
water, and their stylopterygia became paddle-like archi- 
pterygia, while others took to a more terrestrial existence ; 
and in them the stylopterygium becoming flattened at the 
tip, and taking on an S-shaped curve, became developed 
into a cheiropterygium. 

It will be seen that the view implies the acceptance of the 
belief that the biserial archipterygium is really the primitive 
type of existing fin. That this is so is rendered probable 
by the fact of the predominance of this type of fin in the 
earlier periods of the history of the main groups of fishes, 
and, further, by the anatomical structure of the fin, which is 
clearly less highly differentiated as an organ of swimming 
than the other forms of paired fin. It will be noted further, 
that the view involves the acceptance of Gregenbaur's view 
that the limb girdle has been evolved from a branchial 
arch. 

Development of the Nervous System. 

In regard to the central nervous system, there appear to 
emerge from the facts of development, as shown by the 
forms under consideration, two points of cardinal importance. 
The first of these relates to the general topography of the 
brain region. In Polypterus, and in Zepidosiren and 
Protoptems, the brain shows at an early stage a division into 
two regions, the posterior one of which will give rise to the 
hind brain region of the adult, the other to the whole of the 
brain lying anterior to this. 

In none of these cases do we find the division into three 
primitive brain vesicles — the familiar fore, mid, and hind 
brain. And when we look into the matter we find that the 
view that this division is a primitive one rests upon the 
developmental phenomena as seen in the bird, and selachian, 
and mammal. Apart from the relatively high systematic 
position of two out of the three groups mentioned, which 
would in itself suggest caution in basing general ideas upon 
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the phenomena observed in them — we have a further dia--^^' 
turbing factor in the differential growth seen in the brains ^ 
region. This is correlated with two facts — (1) that associatec^^^ 
with the high complexity of the adult brain, there occursfc.'^vs 
precocious increase in the size of the brain, and (2) thatP^.tfatt 
owing to the enormous mass of yolk, the ventral side o^^z^of 
the embryo is kept back in its increase in length, while th^» -^ e 
dorsal side, going on with its development, causes the 
of the brain to become greatly curved. 

Personally, I am inclined to conclude that the correct viewa 
as to the primitive division of the vertebrate brain is thaV 
which divides it into two (rhombencephalon and cerebrum)^, 
a view now accepted by many anatomists on the grounds ofl 
adult structure. 

The second point is in regard to the morphology of the 
fore-brain region. The evidence of all three of the foro 
under consideration agrees in supporting the old view- 
supported in these days especially by Studni&ka — that the 
hemisphere region is primitively paired, and absolutely 
against the more generally accepted view that the hemi- 
spheres are to be looked on as the terminal region of the 
brain, as a " telencephalon " in the sense of His. 

From the evidence of the more primitive vertebrates,- 
where the brain region is not distorted by the presence of 
the yolk-sac hindering the growth in length of the ventral . 
side, it must, I think, be believed that the hemispheres are 
to be regarded simply as localised developments of the 
lateral walls of the primitive fore-brain, developments of a 
similar kind to those which are developed in connection 
with the special sense of sight, and form the optic "out- 
growths." 

MoTOK Neuves. 

In my description of the development of the motor nerves,^ 
the chief poiut brought out is that in Lepidosiren it is 
possible to demonstrate the fact that the motor nerve which 
passes from the central nervous system to the peripheral 
muscles can be traced back to an extremely early stage of 

' Trans. Itoij. Soc. Edin., vol. xli. p. 119. k 
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development, wheu it is found in the form of a soft proto- 
plasmic bridge connecting spinal cord and myotome, the 
latter structures being still in contact with one another. 
Ab development proceeds, the myotome becomes pushed out- 
vrards by the development of mesenchyme, and the nerve- 
t}TUxik becomes correspondingly lengthened. As the myotome 
increases in size, the peripheral end of the nerve becomes 
expanded, <and this expansion breaks up into conically 
cunranged branches. Later on the myotome breaks up into 
^various muscles, which become pushed about into their adult 
jpositions, each one dragging with it its bit of the original 
merve-trunk to form its nerve in the adult state. The nerve- 
'ianmk is, as I have shown, originally naked ; its sheath is 
cleiived from mesenchymatous elements, which apply them- 
selves to it This spreads itself out along the nerve, and 
ibrms the continuous protoplasmic sheath. The conducting 
elements of the nerve, the priYnitive fibrils, gradually appear 
in the originally simple granular protoplasm of the nerve- 
trunk. 

The special interest of these phenomena of nerve develop- 
ment lies in their bearing on the general problem. It will 
be seen that they render quite unnecessary the remarkable 
view, which is still taught by many in authority, that nerve- 
tronks grow out towards the periphery. Evidence to sup- 
port this view is, of course, plentiful enough: it may be 
found in almost every slide of sections. It would have been 
easy to furnish numerous accurate figures of sections show- 
ing freely ending nerves; while it needed much laborious 
searching through long series of sections of carefully fixed 
and prepared embryos before it was possible to get together 
a set of specimens like those which I have figured, showing 
the whole course of the nerve-trunk. It requires very little 
consideration to realise that one must frequently find what 
seem to be free ending nerves, not because they really are so, 
but because the nerve passes out of the plane of section. 
It is often very difficult indeed to pick up such nerves in the 
neighbouring sections of the series. There is also the further 
possibility that the delicate and inconspicuous nerve-trunk 
may not be towards its peripheral end still naked, and the 

VOL. XVI. T 
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abrupt end of its sheath produce the impression that it is 
the end of the whole nerve. 

On the other hand, there is no conceivable source of error 
which could produce the appearance shown in my figures, 
with their continuous nerve-trunk stretching right from 
spinal-cord to myotome, and showing peripherally absolute 
protoplasmic continuity between nerve-trunk and myoblast 

Nerve Fibrils. 

The development of the primitive nerve fibrillse affords a 
problem of surpassing interest. The view which I take of 
the general problem is this. I take it that in the simplest 
mass of living matter there is a constant playing backwards 
and forwards of vital impulses. It is by this that the bit of 
living matter exhibits individuality. The nucleus of say a 
protozoon sends out impulses regulating, e.g.^ its secretory 
activity ; similarly it receives impulses coming from the outer 
surface which play a part in starting the efferent impulses. 
So also impulses pass hither and thither through the 
cytoplasm. The instant the microgamete penetrates the 
surface of the £chinid egg, the vitelline membrane is seen 
to spread out over the surface all round : the membrane is 
everywhere formed in response to the stimulus which 
spreads through the egg substance from the point of 
entrance. 

Similarly in the metazoon there are in all probability 
impulses constantly passing hither and thither through the 
living substance so long as life lasts. But in the metazoon, 
composed of large numbers of cells, modified some as 
muscular, some as secretory, some as sensory, and all in 
more or less fixed topographical relations to one another, 
there would naturally be more or less definite tracks along 
which special and frequently recurring impulses would flow, 
— for example, between a definite centre and a definite 
peripheral end organ. In the primitive nerve fibrillae I 
believe we have these tracks — visible because the protoplasm 
along them is modified in correlation with its active physio- 
logical condition. If this physiological activity ceases, the 
fibril will soon revert back to its original simple proto- 
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plasmic condition; if activity is again set up, the fibril will 
soon again form in response. The impulse can, of course, 
pass through the simple, undifferentiated protoplasm, but it 
can only do so with difficulty and in a relatively imperfect 
fashion. For the transmission of intense impulses, probably 
the completely developed nerve track or primitive nerve 
fibril is an absolute necessity. 

On this view, what takes place when a nerve is cut 
and r^enerates is as follows: — The passage ceasing in the 
peripheral part, the neurofibrillae revert to their simple 
protoplasmic condition. Feeble impulses will still pass 
however, even in the simple protoplasm. There may be 
simple stray impulses affecting the peripheral portion, in 
which case this may show a certain amount of regeneration. 
Or if the end organ remains active with more or less of the 
nerve undegenerated, faint attempts at the normal stimuli 
will be able to pass across the degenerated bridge of 
protoplasm between such peripheral part of the nerve and 
the central stump. This will cause a re-formation of 
primitive fibrils, which, being a mere expression of impulse 
tracks, must necessarily form in continuity with the central 
and peripheral parts of the track, in other words, the newly- 
formed part of the fibril will be in absolute continuity with 
the undegenerated part. 

Such a view of the origin of nerve fibrils is not without 
interest from the psychological point of view, for we see how 
if it be true new association paths may be readily laid down 
in the brain, impulses passing at first with difficulty through 
the undifferentiated cell substance, but their repetition 
causing the tracks to be marked out as definite nerve fibrils 
by which the transmission of impulse would be far more 
perfectly carried out, but these paths tending in time, if not 
used, to lapse back into the original protoplasmic condition. 

Genetic Affinities of Lower Gnathostomata. 

In working through sections of embryos of the various 
groups of vertebrates, one is impressed by the remarkable 
resemblances which appear on every hand between the 
Dipnoi and the Amphibia urodela. This resemblance is one 
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affecting not merely the general features of development, 
but extending to histological detail in a way that makes it 
quite impossible to put it down to mere convergence. 

The really important morphological differences between 
the two groups are very few. The most striking, perhaps, is 
the pentadactyle character of the limb in the urodele. This 
difference becomes of less importance on the view of evolution 
of the limb which I hold — ^involving the independent 
development of cheiropterygium and ichthyopterygium from 
a stylopterygial form. In the Dipnoi the limb has evolved a 
less distance from the stylopterygium than in any of the 
other groups. In Ceratodus it is a typical archipteryginm; 
in Protopterus and in Lepidosiren it shows less or more 
complete reversion to the stylopterygial condition. In other 
words, the Dipnoans are nearer the form which possessed 
the type of limb ancestral to both cheiropterygium and 
icthyopterygium than is any other group. 

Another important difference, that of the character of the 
intestine, is also shown by embryology to be less fundamental 
than it seems, for it appears that in the short gut with spiral 
valve we have a type produced by the fusion together of 
the turns of an elongated spirally coiled gut. From the occur- 
rence of the spiral valve in Elasmobranchs, Crossopterygians, 
Ganoid ActiDopterygiaus, and Dipnoans, it is fairly clear 
that at one period it must have been characteristic of the 
ancient Gnathostomata generally. In the Pentadactyle verte- 
brates we see a reversion to the still earlier condition where 
the turns of the gut had not yet become fused. 

In the earlier stages of my work upon Lepidosiren, I was 
much interested by the paper which Dollo^ had just pro- 
duced upon the phylogeny of the group, and special search 
was made for any features which might support his plausible 
arguments. Dollo's main thesis is that the present-day type 
of Dipnoan, with its diphycercal tail and continuous median 
tin, is really a degenerate descendant of forms with a hetero- 
cercal tail and discontinuous median tins. Such questions, 
dealing with the possibly degenerate character of forms 
which are apparently primitive, are, in my opinion, of much 

^ Bull Soc. Belg. atol. PalioiU., T. ir. 
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ess importance than they appear to be at first sight; for 
^e must believe that in degenerative evolution the char- 
icters which disappear most easily are those which have 
3een most recently acquired, and those which tend to persist 
longest are those which are most ancient and most deeply 
ingrained into the constitution of the creature. Degenera- 
lion will therefore tend to be a process of reversion, and 
it is hardly profitable to inquire whether the apparently 
primitive features of, say, such forms as Cyclostomes or 
Cephalochordata are there because they have been retained 
throughout, or because they have been reverted to after 
passing through a more highly specialised condition. 

It is, however, of interest to inquire whether there are 
really strong grounds for believing that the protocercal 
Dipnoans of to-day have ever had heterocercal ancestors. 
In considering any such phylogenetic question, it is essential 
bo consider it from the three points of view of comparative 
matomy, embryology, and palaeontology,^ or at least as 



' The worker in comparative anatomy or embryology is accustomed to bear 
x>n8tantly in mind the danger of mistaking features which are adaptations, 
9r correlated with adaptive features, for features which are archaic and of 
phylogenetic importance. In palaeontological work, the risk is perhaps 
g^reater of accepting results without due criticism, of imagining that allied 
forms found in saccessive formations necessarily form an ancestral series. 
The expert palaeontologist will doubtless be one of the first to admit how 
axtraordinarily imperfect our knowledge really is of the faima of any geological 
ige except the present, and how unreliable are such phylogenetic series, 
imless supported by comparative anatomy or embryology, or preferably by 
both. The special risks of error in embryological research are keenly realised, 
particularly by embryologists, who consequently endeavour to take every pre- 
caution against falling into them. One type of error to which embryology appears 
not to be liable, is that which has to do with the order in which evolutionary 
stages occur. If an organism or an organ recapitulates certain phylogenetic 
stages, say A, B, C, D, they are found to occur in their tme phylogenetic order. 
In palaeontology, however, so imperfect is our knowledge of the geological 
record, that it may easily happen that in a series of successive depositu 
ire find the same stages in the oi-der D, C, B, A. This may be due either 
to mere chance, all four stages being equally abundant during each period 
ander consideration, or, on the other hand, it may have been that the group 
reached ita maiimum iu the earlier period, and evolved into highly specialised 
forms, intimately adapted to the environmental conditions of the time, which 
lied out as these conditions changed, sooner or later, according as they were 
tuore or lets specialised. 
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many of these as are available, in order to reach a reliable 
conclusion. 

Comparative Anatomy teaches us that of the two types 
of tail, diphycercal and heterocercal, the former is un- 
questionably the more archaic. As a piece of mechanism, 
it is very much simpler and less perfect. In its muscular 
and skeletal arrangements it shows far less divergence from 
the ordinary arrangements seen in the regions lying anterior 
to it, and of which it must be looked on merely as a modifica- 
tion. Further, it is the type of tail which is alone found 
amongst the Cephalochordata and the Gyclostomata. 

Embryology fails to afford a shred of evidence for the 
former existence of a heterocercal tail. The tail is typically 
protocei'cal throughout ontogenetic development 

Palaeontology— or rather such knowledge of palaeontology 
as we happen to possess at the present time — affords the 
evidence upon which the view is based, which sees in the 
diphycercal tail and continuous median fin of present-day 
Dipnoans, characters which are not primitive, but developed 
secondarily, the ancestral forms having possessed hetero- 
cercal tails and divided-up median fins. The evidence upoB 
which this view, so opposed to morphological probabilities, 
is based, consists of the fact that amongst palaeozoic Dipnoi 
many forms are known with the last-mentioned set of char- 
acters, while none are known with the first mentioned ; and 
further, upon the fact that it is possible to select out from 
such known palaeozoic forms a series, the members of which, 
from successive geological formations, show a series of steps 
from the heterocercal type, with segmented median fin, 
towards, though not reaching, the diphycercal type, with 
continuous median fin. Of these two pieces of evidence, I 
personally, for the reasons already given — particularly on 
account of the necessarily extraordinarily incomplete state 
of our knowledge of extinct faunas — should attach 
little weight to the last mentioned. The weight of the 
first also is lessened fatally, so it seems to me, by the 
following considerations. The palaeozoic times, from which 
the evidence has been obtained, were times when fishes allied 
to what we should to-day call Dipnoans, and Crossoptery- 
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pans and Elasmobranchs flourished exceedingly. The 
nraters were thickly peopled with these vertebrates, which 
lought refuge by developing a purely aquatic habitat — as 
>ther8 of their contemporaries doubtless did by adopting 
Mirely terrestrial habits — from the intense struggle for 
3xi8tence in the shallow marginal zone, where, amidst a 
more favourable environment, the early forms of life prob- 
ibly arose. In any case, apart from such speculations, the 
Beaters certainly had a crowded population of such purely 
iquatic fishes. But this being so, we must believe that such 
fishes were intimately adapted to their aquatic mode of life. 
Nfow, I have no hesitation in asserting that any one who has 
spent any considerable time in the study of living specimens 
of the various types of fishes, will admit that the type such 
AS is seen in the Dipnoan of to-day, as well as in various 
Teleosts — ^the type with diphycercal tail and undivided 
median fin — ^although well enough adapted to what may be 
sailed a bentheic existence, to wriggling about amidst aquatic 
vegetation, is hopelessly unadapted to an active nectonic or 
free-swimming existence, and quite unfit to compete with 
the active type with heterocercal tail and highly specialised 
segmented median fins. This being so, it would excite no 
surprise that remains of the protocercal type should be rare 
or absent in deposits where the nectonic type of fish is 
Etbundant ; nor could the rarity or absence of such remains 
be allowed any weight whatever as evidence that the proto- 
oercal tjrpe did not exist at the time the deposits were laid 
down. 

Taking an all-round view of the evidence at present avail- 
Etble, it is difficult to see how it is in any way sufficient to 
serve as foundation for such a view as that of DoUo, that 
the ancestors of the present-day Dipnoans were at any time 
of the specialised nectonic type. 

Cellular Constitution of the Vertebrate Body. 

One of the Dipnoans which I have dealt with — Lepido- 
riren — is characterised by the large size of its cell elements, 
&nd on this account, taken along with the comparatively 
lowly organised character of the creature, one is impelled to 
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look whether or not data afiforded by it are such as to sSec^^ 
in any way our notions of the general constitution of tfc^B^^ 
vertebrate body. 

In recent years, owing in great part to the efforts ^=3 
Sedgwick, our ideas on the "cell theory" have beconi^K 
somewhat modified. Sedgwick emphasised the fact that tl^c: 
study of vertebrate embryos shows that the cells formin^H 
the body are, as a rule, not isolated, but joined together h^r: 
bridges of protoplasm. The study of such a form as Lepicldz^ 
siren, with its enormous cell elements, brings out very clearL^ 
the truth of Sedgwick's statements as regards, e.g,, tlm« 
mesenchymatous network. We still have a cell theory. We 
still look upon a vertebrate as consisting of vast numbers of 
cells. It is not, however, to be looked on as an aggregcUum 
of cells in the literal sense, but rather as a mass of living 
matter subdivided into cells. It does not grow because its 
cells multiply, but rather its cells become more numerous 
because it increases in size. The division of a developing 
metazoon into cells is to be looked on as a necessary conse- 
quence of the increase in volume of its living matter, very 
much as Sachs long ago taught was the case with the grow- 
ing point of one of the Metaphyta. 

I was greatly struck by observing in the ectoderm of young 
Lepidosirens beautiful tailed cells, recalling exactly the tailed 
cells familiar to us in the neuroepithelial and myoepithelial 
cells of the Coelenterata. So far as I can judge, these tail- 
like processes pass into a kind of plexus lying beneath the 
ectoderm, and more or less mixed up with the basement 
membrane. Processes from the underlying mesenchyme cells 
also pass up into the plexus. I am inclined to the belief that 
subsequent research will show that the subepidermic plexus 
is of high importance in the development of nerves such as, 
e.g,, the lateral nerve, which appear to arise by a process of 
splitting off from the lower surface of the ectoderm. Tailed 
epithelial cells, such as I have mentioned, are not found in 
the ectoderm only. They are beautifully seen in Lepidosiren 
in the developing myotome. Here, as I have shown else- 
where, the muscle cell exists for a time as a typical tailed 
epithelial cell, within the protoplasm of whose body the 



Emhrifolofjy of certain of flu Lower Fishes. 215 

contractile fibrillae are developed, while the tail-like process 
is prolonged into the motor nerve fibres. 

The facts which I have mentioned appear to indicate that 
as regards the Yertebrata the germ layer theory should be 
stated in some such fashion as this. The vertebrate body 
consistB fundamentally of the two cell-layers — ectoderm and 
endoderm — each consisting primarily of an epithelial layer 
of tailed cells. Parts of the primitive endoderm become 
nipped off to form coelomic lining, including in this, of course, 
the myocoelic wall, which becomes partially converted into 
muscle, while individual cells of both primary layers migrate 
into the cavity between them, and give rise to the mesen- 
chyme and its derivatives. In the nipped off parts of primi- 
tive endoderm which line the enterocoelic outgrowths, we 
may see, with Sedgwick, Gardiner, and others, persisting 
representatives of the coelenteric pouches of the Scyphozoan 
Coelenterate and in the immigration of mesenchyme cells a 
continuation of the similar process so beautifully seen in the 
immigration of the skeletogenous cells of the Alcyonaria. 



XVL The Bddloid Sotif era of the Forth Area. By 
Jambs Mubray. [Plate VII.] 

(Read 27th November 1905.) 

This list of Bdelloid Botifers from the Forth Area is based 
entirely on the work of Mr Wm. Evans, who sent to me, in 
the course of the present year (1905), numerous samples of 
moss, specially selected for this purpose, gathered on hill-top 
and in peat-bog, on trees, walls, and rocks, by roadsides and 
in streams. A few samples of Lemna and other pond weeds, 
also some seaweed, were likewise sent. This moss, etc., was 
found to be very rich in microscopic life. A short list of 
Tardigrada obtained from it has already been published 
{Anfk Scot. Nat. Hist, 1905, p. 160). Bdelloids. were much 
more numerous ; indeed, among the moss-dwellers no order 
is 80 prominent as the Bdelloida. Though they live in 
other situations, such as the mud of ponds and lakes, and 
as ecto-parasites on other animals, it is in moss, using the 
VOL. XVL u 
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term in the wider sense to include also the hepatics, tkit 
they are most at home. Where we have moss we have 
bdelloids, and usually in great numbers, fiarely does a 
handful of moss, properly treated, fail to yield at least a 
dozen speciea It must not be supposed, however, that all 
kinds of moss are equally productive. The pleurocarpous 
section is very much better than the acrocarpous. Sphagnum, 
as a rule, is populous, but Thuidium^ ForUincdis, and ceitain 
Hypna, among the true mosses, and Frullania among the 
hepatics, usually give more variety. And as regards season, 
autumu, winter, and spring are better than summer. 

The method of obtaining the bdelloids which I have found 
most successful is a very simple one. The moss is washed 
vigorously in a vessel of water ; then the water is strained 
through a coarse silk net, and finally passed through a silk 
net fine enough to retain all the rotifers. The coarse net, 
for which I find a No. 6 bolting cloth suitable, retains all 
moss stems, leaves, and the larger debris, but allows all but 
the largest rotifers, such as Stephanoceros, to pass through. 
In practice it is found most convenient to place the coarse 
net inside the fine one, and to use them as the vessel in 
which the moss is washed. When the coarse net is removed 
the rotifers pass through into the fine one, and can then be 
bottled and examined at leisure. They should be examined 
as soon as possible, as many species invariably die within 
twenty-four hours when kept in bottles, although others will 
live for a long time. 

It is not definitely known whether any bdelloids, except 
Discopiis, have their ordinary habitat in the sea. Gosse 
found rhUodiiia microps in salt-water, but it has not been 
again found. At Lochinver I found two species, which I 
was unable to name, in the washings of seaweeds, and again 
at Aberdeen a single example. These may have been casu- 
ally introduced, or they may be, like some rotifers of the 
other orders (i.e., Furcularia rcinhardti)^ able to live in- 
differently in salt or fresh water. 

On the 17th of November 1905, Mr Evans obtained some 
fine moss-like seaweed at Momson's Haven, on the south 
side of the Firth of Forth. On washing it I found one 
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known species (Philodina Jlaviceps, Bryce, MS.) in abund- 
ance, and two others which I could not name. 

The list of species here recorded numbers 53. 

Other five species previously discovered by Mr Bryce, but 
not yet named, were also found. 

Messrs Scott and Lindsay, in their list of fiotifera from the 
Upper Elf Loch (14), enumerate 11 bdelloids, 4 of which 
were not found in any of Mr Evans's collections. Adding 
those, we have a total of 62 species, the largest local list of 
Bdelloid Rotifers I know of 

The four species given in Scott and Lindsay's list which 
have not been found in any of Mr Evans's collections are — 

Rotifer actinurus, Ehr. 
S, hapticuSy Gosse. 
Philodina megaiotrochay Ehr. 
Callidina bidens, Gosse. 

JSotifer Jiaptiem I regard as identical with E, viaci^oceros, 
Gosse, which, however, is not otherwise recorded for the 
Forth area. Callidina bidens is so insufGciently described 
that I find it impossible to guess what animal was identified 
as this species. As Mr Evans also collected in the Elf Loch, 
the same animal is probably included in this list under 
another name. 

Several common species do not occur in either of the lists, 
although they must surely be found in the district sooner 
or later. Such are Rotifer macrocerosy R. neptuniiis, Adineta 
tvheTCvlosa. A number of others, though less common, are 
also quite likely to occur. 

The list of literature contains only the works referred to 
in the text When species have been discovered subsequent 
to the completion of Hudson and Gosse's Monograph (5) 
(1889), the work in which the original description occurs 
is cited. The works of Zelinka (19, 20), Janson (6), and 
Jennings (7) are valuable for the extensive bibliography 
which they contain. The works are referred to in the text 
by their numbers (enclosed in brackets) in the list on 
page 228. 



218 Proceedings of the Royal Physical Society, 

LIST OF SPECIES. 
Family MiCRODiNADiE. 

Micjodina paradoxa, Murray (12). 

The family and species were originally discovered in the 
higher part of the Forth Valley, at the outflow of Loch 
Vennachar. Mr Evans found it, in wet moss at Torduff, in 
the Pentlands, March 1905. 

Family PniLODiNADiK. 

In anticipation of Mr Bryce's revised classification of this 
family, I have included all the species in the three old- 
established genera, Philodirui, GaUidina, Rotifer. In order 
to avoid the anomaly of placing species, the close relationship 
of which is not denied, in different genera, merely because 
one possesses eyes while the other does not, I have pro- 
visionally redelined these genera in accordance with onr 
present conception of the affinities of the species. 

Genus Philodina, 

Animals having four toes, and the corona consisting mainly 
of a pair of wheel-like ciliated discs. The only other animal 
known, in the order Bdelloida, having four toes, is Microdina, 
which is separated by the absence of discs, etc. 

A. Eyes present ; oviparous, 

P, roseola y Ehr. 

On Potamoyeton, Malleny Dam, near Balemo, February. 

P. ciirina, Ehr. 

On Potamogeton, Malleny Dam ; Upper Elf Loch, Braid 
Hills, November ; on Lemna, from Duntarvie Pond, near 
Winchburgh, December. 

P. erythrophthalmay Ehr. 

Duddingston Loch, March ; Nether Habbie's Howe, Pent- 
land Hills, March. 
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P. Tugosay Bryoe (4). 

Among Sphagnvm^ Bavelaw Moss, near Balerao, February. 

P.flavicepa (Bryce, MS.). 

This species, which will be described by Mr Bryce at an 
irly date, was first discovered in the Forth Valley. Mr 
ryce found it in some Lemanea sent to him from Loch 
ennachar, on the occasion when Microdina was discovered. 
-0 is now known to be extremely common, especially in pure 
reams and lake margins in Scotland, but, so far as I am 
ware, has not been reported elsewhere. 

In moss from stream, TorduiT; Lothian Bum, March ; 
Tether Habbie's Howe; Upper Elf Pond; Dundas Castle, 
one ; Winchburgb and Aberfoyle, December ; abundant on 
3aweed, Morrison's Haven, November. 

P. nemorcdia, Bryce (4). 

Boslin Glen, March ; Duddingston Loch ; TorduiT; Lothian 
turn ; Ochils, behind Dollar, June. 

P. brevipes, Murray (11). 

The type of this somewhat variable species has only been 
bserved in the district at the Upper £If Loch, Braid Hills, 
»ut a curious variety was found at Midcalder, which I include 
provisionally under P. brevipes, though in some respects it is 
utermediate between that and F. citrina. (Plate VII. Fig. 
, a to c.) 

The general form is that of P. brevipes, which is a much 
ess massive animal than P. citri7iu, and the upper lip is 
xactly similar. It difiTers in having a distinctly four-jointed 
DOt, and in lacking the very long setae on the rostrum, 
lesembling P, citrina in the four-jointed foot, the pointed 
gg, and the spurs, it differs in the form of the upper lip, less 
oassive trunk, lack of yellow colour, etc. 

From both species it differs in some important particulars. 
"he eyes are very minute dots. Both species have large 
yes, P. citrina very large. The trunk is covered by a 
oating of dirt, as is normally the case with Callidina 
Rotifer) longirostris and some other species. This in- 
licatee that there is a viscous secretion on the skin, and 
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in fact the mucus-pores can be seen as a close stippling, 
as in P. macrostyla. I have never seen any sign of 
viscosity about either P, hrevipes or P. citrina. The 
occurrence of a single individual with a dirt-coated trank 
could not be considered of much importance, but in tliis 
instance the animal was abundant, and every one waa 
alike '' sordid/' although other bdelloids in the same water 
were clean. 

As the peculiarity was correlated with much smaller eyes 
than in either of the species with which it could be compared, 
the differences may be regarded as of some importance. 
Considering that it has some points of close resemblance 
to each of those species, and that it thus occupies the un- 
enviable intermediate position, I do not feel justified in 
bestowing even a varietal name upon it, till it has been more 
fully investigated. 

Type. — Upper Elf Loch, November. 

Var, — In moss, Kirknewton, near Midcalder, 28th March 
1905 (Evans). 

P. aciUicornis, Murray (11). 

Bavelaw Moss, February; near Penicuik, March; near 
Winchburgh, December. 

B. Fyes absent; amparous, 

I\ laiicepSy Murray (12). 

A parasite on insect larvce living in streams. The examples 
found were not on insects, but had no doubt been washed 
off their hosts. 

Nether Habbie's Howe, March. 

P. plena (Bryce), (3). 

Nether Habbie's Howe, March ; Fullarton, November. 

P, vorax (Janson), (6), (3). 

Thornton, Fife, April 1905. This is, so far as I can 
ascertain, the first notice of the species in Scotland. Mr 
Bryce has before found it several times in England. 

P. brycei (Weber), (17). 

Two principal varieties are distinguished. The commoner 
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has only a single series of dorsal spines, crossing the central 
segments. The other has an additional shorter row farther 
back 

Both occurred together in wet moss from Torduff ; the first 
at Gullane Links, November, very abundant ; also at Winch- 
burgh in December, and on the Ochils in June. 

F. alpium, Ehr. (3). 

Oh Modea from ditch at Winchburgh, December. 

A very common animal all over Scotland. Its occurrence 
only on one occasion in the course of a year's work in the 
Forth area is therefore somewhat surprising. 



C. ViviparotLs; eyes present or absent. 

The only two species belonging to this section of the 
genus, which have been found in the district, normally 
possess eye-spots. Blind forms of both aie occasionally 
found, and a third species, not yet found in the area 
(P. spinosa), is normally blind. 

F. macrostyla, Ehr. 

Grenerally distributed and very common. 

Duddingston; Nether Habbie's Howe; East Cairn Hill, 
Pentlands, September; Loch Leven, April ; Winchburgh, etc. 
Yar. ttiherculata in the same localities, and also, from Aber- 
foyle, December. 

P. aculeata, Ehr.? 

It is somewhat doubtful if the spiny Fhilodina, so common 
in Scotland, is Ehrenberg's species. That is figured as having 
about twenty-seven spines, but the greatest number which I 
have seen ia twelve. If it is the same it is extremely 
variable, and has puzzled authors accordingly, almost every 
naturaliBt who has noticed it giving a different account of 
it. In my experience, the spines have always been in pairs, 
and vary from four to twelve in number. Mr Bryce has 
seen a form with only two knobs, but he is disposed to regard 
this as belonging to F, macrostyla. 
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In the Forth area few of the forms have yet been seen— 
one example found near Penicuik had ten spines, all directed 
backward ; another had eight spines. 



Grenus CcUlidina, 

Animals with three toes, or a perforate disc formed bj 
a union of the toes, oviparous, eyes present or absent. The 
very few viviparous species formerly included in this genus 
have been transferred to Rotifer or Philodina, with which 
their real affinities lay. 

Animals belonging truly to CcUlidina have been found 
exceptionally to contain living young. I believe, however, 
that in those instances what has happened is that the egg 
has hatched within the parent, and that the mode of repro- 
duction is really invariable in each species. I believe, 
further, that the mode of reproduction is generic — related 
animals have the same mode. The exceptions are so few 
as to prove the rule. 

As in Philodina, several natural groups can be recognised. 



A. Food inovlded iiUo pellets. 

This is by far the largest and most important natural 
group found within the order. It is possibly of more than 
generic value, as is suggested by the occurrence within its 
limits of every condition in relation to eye-spots found in the 
whole order, viz., eyes iu rostrum, eyes on brain, and no eyes. 

C. hexodonta (Bergendal), (1), (11). 

Otterston, near Aberdour, March ; Bavelaw Moss ; top of 
East Cairn Hill, Pentlands, September. 

C. roiperi (Milne), (10). 

A parasite or commensal on Sphagnum, Bavelaw Moss, 
February. 

C. elegants, Ehr. (6). 

Blair Drummond, near Doune, April. 



C. lata, Bryce (2). 

Common and general. Lothian Burn ; Leadburn, March ; 
Bavelaw Moss ; East Cairn Hill ; Loch Leven, April ; Ochils, 
June ; Markinch, May ; Bridge of Allan, December ; etc. 

C pulehra, Murray (12). 

Boelin Glen, Leadburn, Nether Habbie's Howe ; Hopetoun 
Woods, very abundant, December; Wemyss Woods, near 
Thornton, December. 

C. aspera, Bryce (2). 

Kirknewton, near Midcalder, March ; Boltonmoor, near 
Giflford, April ; Hopetoun and Thornton, December. 

C. attgugticoUis, Murray (12). 

Near Midcalder, a single empty case, March; Ochils, 
Jane ; Hopetoun Woods ; Thornton ; numerous in Sphxignum 
from Aberfoyle, December. 

C. annulata, Murray (12). 
Nether Habbie's Howe. 

C. leiigebii Zel. (19). 

Several characters, notably the loop of the gullet, lead me 
to suppose that the species, which Zelinka does not figure, 
belongs to this section rather than to the symbiotic group. 

Leadburn; Wemyss Woods, near Thornton. 

CaUidina microcephala, n. sp. (Plate VII. Fig. 2, a to e). 

Specific Characters, — Trunk very broad, longitudinally 
plicate, neck of moderate length, tapering to very small head ; 
corona very narrow, angled (in dorsal view, see Fig. 2, b); 
rostrum very broad ; teeth i ; antenna very short ; foot short, 
of three joints; spurs small, divergent, meeting at base, 
convex on outer border, sigmoid on inner ; toes, three ; food 
moulded into pellets. 

Lengthy when feeding, 312/a; width of trunk, 96/li; of 
corona, 29/a; pellets about 9/a in diameter. 

The skin is hyaline, stippled ; the longitudinal folds few, 
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broad, deeper at the sides. The head and neck are very 
narrow, relatively to the trunk, and when partially dra^wn 
in look disproportionately small. 

In comparing this hdelloid with the earlier descriptions of 
allied species, our greatest difficulty arises from the in- 
sufficiency of these descriptions. 

From all species having less than six teeth, it is sufficient!^ 
separated by that character alone. Most of those having siii^^ 
or more teeth {e,g,, C, russeola, C. magna, C, scarlatina, C^^ 
annulcUa, C. crenata) possess other good distinctive char- '^ 
acters. There are only three species known to me which ^ 
the new form resembles closely enough to call for detailed 
comparison. Those are C. elegans, Ehr, C. constricta, Duj^ *'' 
and C. leitgebii. C. elegans, which has usually more numer- ^ 
0U8 teeth, has also a much larger corona, and larger, longer- ^ 
pointed spurs. C leitgebii, according to Janson, may have ^ 
as many as seven teeth. I identify as this species an animal -^ 
common among mosses from trees, which has a longer and ^ 
narrower neck, a very small narrow rostrum, and softer, « ' 
less distinctly plicate trunk. There reoiains only C, constricta. ^. 
The most important characters given by Janson (6, p. 56), « , 
the very small corona, the number of teeth, and the small Jl 
spurs, til our animal very well. Not having seen C, constricta, ^ % 
a carefully measured drawing from the living animal was 
sent to Mr Bryce, who knows that species. He was good 
enough to send ine examples of C. constricta, and to point out 
an important difference. In C. constricta the corona is 
broad as the collar, or very nearly so, in C. microcephala it 
is very decidedly less. The discs of C. constricta have noi 
the angled appearance of those of C, microcepJuda, 

Among moss from the fool of a wall at Polton, near £osli] 
2nd March 1905 (Evans). It has since been seen amon <== 
ground moss from Fort Augustus. 

C. constricta, Duj. 

Since writing the above, C. co7istricta has been found i Mn 
moss from Hopetoun Woods, December. 

C, crencUa, Murray (12). 

In moss from wall at Dalkeith, April. 
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C. tridens, Milne (9). 

On Lemna, in pondi near Winchburgh, December. 



B. Toes bearing a number of cicp-like stickers, or united 
to form a broad disc, 

C. syvibiotica, Zel. (19). 

Usually symbiotic with various^ hepatics, but also very 
frequently symbiotic with Sphagnum, 

Rosebery, in moss off tree, February; Leadburn; East 
ZJaim Hill, September, very abundant in Sphagnum; Thornton 
SIL0&& and Aberfoyle. 

a russeda, Zel (20). 

Among Leucodon, Kosebery; near GifiFord, April; Gullane 
Links, November. 

C. scarlatina, Ehr. (6). 

Rosebery, Midlothian ; Boltonmoor, near Gifford. 

C. tetraodon, Ehr. (6), (3). 

Nether Habbie's Howe ; FuUarton ; Boltonmoor ; Hope- 
l»un ; Wharry Glen, Bridge of Allan. 

C. incrassata, Murray (12). 

Top of East Cairn Hill, in Sphagmtm, September. The 
second station known for the species, the other being at Fort 
Augustus. 

C. magna, Plate (13). 

This species has a large central process on each disc 
similar to that of P. laticeps (12). 
Gullane Links, November. 

C. Toes three, distinct; food not moulded into pellets, 

C, plicata, Bryce (2). 

The commonest bdelloid in Scotland, and extremely vari- 
able. The characteristic processes on the anal segment may 
be reduced or entirely absent, or they may be produced into 
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loug tails suggestive of those of the swallow-tailed butteifly, 
and which may equal the foot in length. 

Very generally distributed. 

The type at Duddingston, Upper Elf Loch, Toidoff, 
Bavelaw Moss, East Cairn Hill, FuUarton, Hopetoun, 
Aberdour, Markinch, Loch Leven, Ochils, Bridge of Allan, 
Aberfoyle, etc. The swallow-tailed variety at Nether 
Habbie's Howe and Boltopmoor. 

C. ehrenbergi, Janson (6). 
Hopetoun Woods, December. 

a habita, Bryce (3). 

Very common and general. 

Duddingston Loch, Lothian Bum, and Nether Habbie'^ 
Howe, March ; Lochgelly and Doune, April ; Upper Elf Loch ^ 
November ; Winchburgh and Hopetoun, December ; etc. 

C, quadricomifcra, Milne (9). 

Almost as common as C. plicata, 

Duddingston, Upper Elf Loch, Dalkeith, Lothian Burn, 
Leadburn, Bavelaw Moss, Winchburgh, Otterston, Lochgelly, 
Ochils, Aberfoyle. 

C, papillom, Thompson (15). 

Common and general. 

Duddingston, Upper Elf Loch, Lothian Burn, FuUarton, 
Midcalder, near Aberdour, Lochgelly, Loch Leven, Gifford, 
Gullaue Links, Winchburgh, Doune, Bridge of Allan, Aber- 
foyle. 

C. midtispinosa, Thompson (15). 

Midcalder, Gitford, Hopetoun, Lochgelly, Wemyss Woods. 

C, aculeata, Milne (9). 

Gullane Links, in moss, November. 

Genus Rotifer. 

A more compact genus than either of the others. All 
viviparous ; toes, three. The eyeless species do not form a 
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natural section. R. longirosiris is related to R, tardus, 
Jt. socialis to R. macrurvs, 

R. wigaris, Schrank. 

Near BosHd, March ; Upper Elf Loch, November ; Winch- 
l>urgh ; Bridge of Allan, December. 

R, nuicrurus, Schrank. 

In Sphagnum, Bavelaw Moss, February ; Aberfoyle, 
December. 

R, tardus, Ehr. 

Duddingston, Nether Habbie's Howe, Doune. 

R. longirostris (Janson), (6). 

I think there can be no doubt as to the close affinity of 
this species with R, tardus. Beyond the lack of eyes, and 
the presence of the series of processes on the neck of this 
species, they are almost identical. 

Duddingston, Fullarton, Hopetoun, Aberdour, Loch Leven, 
Bridge of Allan, Doune. 

R. citrinu^, Ehr. (6), (18). 

This species appears to have been generally overlooked. 
I find it quite common in ponds in various parts of Scotland. 
Lochgelly, Upper Elf Loch, Winchburgh. 

R. trisecatus, Weber (16). 

On Elodea from ditch, near Winchburgh, December. 

R. socialis (KelL), (8). 

I find this to be the commonest of the species parasitic on 
Asdlus in Scotland. 

Ditch near Winchburgh, on Asellus, December. 



Genus Adineta. 

Adineta vaga, Davis. 

fioslin, Duddingston, Bavelaw Moss, Nether Habbie's 
Howe, Thornton, Ochils near Dollar. 
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A. gracilis, Jansou (6). 

Near Lothian Burn, Bavelaw Moss, Hopetoun, Markinch, 
Ochils, Doune. 

A. barbata, Jansou (6). 

Bavelaw Moss, Boslin, FuUarton, Hopetoun, Aberdour, 
Markinch, Aberfoyle. 

A. ocuhUa, Milne (9). 

Among Lemna, Upper Elf Pond, Braid Hills, November. 
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Explanation of Plate. 

Flo. 1. Philodina brevipes, variety. 

a. Dorsal view, showing the "sordid" tniiik, small eyes, and 

pointed egg. 

b. Jaw. 
e. Spurs. 

Fio. 2. Callidina microcej}kala, n. sp. 

a. Dorsal view. 

6. Head, on larger scale. 

e. Jaw. 

d. Rostrum. 

e. Spurs. 
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XVII. The Higher Crustncta of the Scottish 
Carboniferous Rocks, 

On Monday, 23r(l October 1905, B. K Peach, Esq., LLD., 
F.RS., delivered an Address on the above subject, of which 
the following is an abstract: — 

The Scottish Carboniferous rocks yield abundant remains 
of the higher Crustacea. Some of them belong to forms like 
the recent Nebalia, the unspecialised structure of which shows 
that it lies at the base of the genealogical tree of the higher 
Crustacea. Most of the forms, however, belong to the 
more advanced order of the Schizopoda, generally known 
as the Opossum-Shrimps, three of the families being well 
represented. Other forms, intermediate between these and 
the modern squillas, sand-hoppers, and wood-lice, are also 
comparatively numerous. None of the highest Crustacea, 
such as shrimps, prawns, crayfish, lobsters, and crabs, have 
been met with, nor have they been recorded from Carboni- 
ferous strata in any part of the globe. It is, therefore, only 
natural to infer that they had not come into existence in 
Carboniferous times, but that they were subsequently 
evolved from the Euphausiidae, a family of Opossum- 
Shrimps well represented in the Carboniferous rocks. The 
nature of the deposit in which the above occurs, as well 
as that of their associated fossils, shows that they lived 
along the ancient shores. Their modern immediate con- 
geners, on the contrary, inhabit the open ocean, either 
swimming near its surface or crawling at the bottom of its 
abysses, where they had evidently been driven by the 
severe struggle for existence which goes on inshore. One 
very anomalous creature, Anaspides, the only surviving 
genus of a family common enough in Carboniferous time, 
turned up a few years ago in a fresh- water pool on Mount 
Wellington, in Tasmania, and added another old-world 
form to the Archaic fauna and flora which is known to 
exist on that island and in Australia. 
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XVIII. Note on a Bare Sponge from the "Scotia" Collection. 
By Professor J. Arthur Thomson, M.A., and Mr J D. 
FiDDES, M.A. 

(Read 18th December 1905.) 

In the collection of Alcyonarians made by Mr W. S. Bruce 
on the "Scotia" Expedition, there was an interesting and 
rare sponge, which is deserving of record. It was dredged 
from deep water between Gough Island and Cape Town. 
The specimen consists of two separate parts of a straight 
upright axis, giving off numerous irregular branches, most of 
which are short. The axis is 26 centimetres in length, rigid 
in its thicker lower part, becoming slightly flexible as it 
tapers upwards. One of the branches is long, and bifurcates 
at a distance of 7 cms. from the stem, being continued in 
two slender divisions (one with a secondary twig) for about 
4 cm& 

The siliceous spicules composing the stem show at once 
that it is the core of a Monaxonial sponge, from which, 
unfortunately, almost every trace of the soft tissue has been 
weathered or rubbed off. On two or three areas there was a 
thin coating of soft, white, friable material, which revealed 
nothing. The texture of the stem is tough and stringy ; the 
surface is rough, with minute monticular eminences, which 
give it a somewhat file-like appearance. 

Closer examination shows that the axis is composed of 
densely-packed style-like spicules, imbedded in a spongin 
framework, and a transverse section shows that the spicules 
have an annular arrangement like the lines of growth in a 
tree-trunk. The branches are formed by bundles of spicules, 
^hich diverge from those of the main stem. 

The majority of the spicules are needle-like, with a 
rounded and a pointed end, growth evidently occurring 
towards the point. In more technical language, they are 
monactine monaxons, growth proceeding along the axis in 
one direction only, and they are rounded or strongylote at 
one end. In a word, they are " styles." They have a great 
tendency to split along the axis when boiled in caustic 
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potash, so that many of the separated spicules appeared 
bifid. That this was artificial was evident from an examina- 
tion of a thin longitudinal slice, which showed no split 
spicules. There was no trace of minute flesh-spicules or 
microscleres. 

The nature of the skeleton — spongin-fibres, with imbedded 
styles forming a firm axis — points to the family Axinellid®. 
In this family the genus Axinella, 0. Schmidt, is character- 
ised by having a firm-branched axis, composed of a spongin- 
network, with included siliceous styles. To this genus, 
therefore, we refer the " Scotia " specimen, but although the 
species is probably new, it is impossible to determine this 
with certainty, as only the axial skeleton is preserved. 

XIX. Notes an certain Blood-Inhabiting Protozoa, By MURIBL 
RoBKUTSON, Carnegie Research Scholar in the University 
of Glasgow. [Plates VIII. and IX ] 

(Read 26th March 1906.) 

During the last six months I have had the opportunity of 
examining a number of different haemosporidial forma. These 
notes embody some of the points of interest that have 
appeared during the course of the work. 

I am glad to have this opportunity of acknowledging how 
much I owe to the guidance and encouragement of Professor 
Graham Kerr, under whose supervision the work was 
conducted. 

The forms dealt with in this communication are — (1) 
Trypanosoma bmcei ; (2) Trypanosoma pythonis, n.sp., an 
endocorpuscular form from the blood of an African python ; 
(3) a Trypanosome found in the blood of Plenronectes plaiessa 
and Plenronectes Jlesus ; (4) a Hseniogregarine, also found in 
the blood of the two last-mentioned hosts; (5) T. rai(t 
(Laveran and Mesnil) ; and (6) a Haemogregarine found in 
the erythrocytes of Raia microcellata. 

1. Trypanosoma brucei. 

Prowazek, in his work upon TryjyaTwsoma brucei, gives an 
account of the more important processes in the life-history 
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of this parasite in the blood of the vertebrate host I have 
been able to corroborate a number of the results arrived at 
by the above-mentioned observer. My material, however, 
showed certain points of interest which are worthy of 
description. 

The infection with which I was working was one of long 
standing. Two out of the three cases which came under my 
observation were very severe, an enormous number of para- 
sites being present in the blood. The host was in each case 
a guinea-pig. 

Division. This process agrees essentially with that 
described by Prowazek {Stvdien uber Sditgetiertrypanosomen, 
Arb. aus dem kaiserh. Oeswad., Bd. xxii. Heft 2), but 
there appears to be a certain amount of variation in 
detail Prowazek describes a division of eight chromosomes 
in the somatic nucleus, which become grouped finally at 
either end of the dividing karyosome, without forming an 
equatorial plata The division of the nucleus is preceded 
by the division of the blepharoplast. Division, as I observed 
it, agrees broadly with this description, but both the karyo- 
some and the chromatin show some points of difference. 
Thus the karyosome, which is on the whole a larger and 
more prominent structure than is indicated by Prowazek's 
figores, shows a very strong tendency to precocious division. 
Quite a common nuclear condition is shown in Fig. 1, where 
the karyosome is already divided, and where the chromatic 
network has broken up into separate chromosomes, which lie 
arranged in a comparatively regular ovaL More often the 
chromatin becomes closely grouped in irregular masses round 
each karyosome (Pigs. 1, 2). 

Forms strongly suggesting autosynthesis of the nucleus 
were not infrequently met with (Fig. 4) ; this process involves 
one or more, usually two, divisions of the karyosome. Of the 
four karyosomes thus produced, two apparently fuse together, 
while the other two degenerate. 

Parthenogenesis was not observed, although the nucleus 
was not infrequently found with a divided karyosome, and 
the chromatin arranged in four or more bars running across 
at fight angles to the main axis of the nucleus. This, 
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according to Prowazek, is the early stage of parthenogenesis, 
but further stages were not met with, and the cross bar 
arrangement of chromatin has probably, as will be seen later, 
another explanation. The process very probably occurs, but 
must be very obscure. From Prowazek's account these ap- 
pearances are much clearer in Trypanosoma letaisi. Trypano- 
soma brucei, by itself, does not give sufficient evidence to 
enable one to form a delinite conclusion as to the nature 
of this phenomenon. 

The feature of greatest interest in this material is the 
presence of a well-marked line, which passes from the 
blepharoplast anteriorly to the tip of the body, taking the 
flagellum-bearing extremity as the anterior end of the 
creature (Figs. 5-10). This lino is not a chromatic structure, 
though it may on occasions apparently carry chromatin. It 
stains a deep violet-blue, with the modification of the 
Eomanowski method which I used; it stains also deeply 
with gentian-violet and methyl-green ; moreover, safranin, 
and Heidenhain's iron haematoxylin, which were in every 
other respect perfectly useless stains, showed this line in 
several specimens. The course of the central line is often 
marked at the posterior end by a rather irregular and 
indefinite vi6let-blue granule, more especially where there 
is a vacuole in front of the blepharoplast ; in these cases thft^ 
granule and terminal portion of the line lie immediately in. 
front of the vacuole (Figs. 5, 6, 8). Anteriorly, there i& 
another granule which is much smaller and very inconstant ^ 
in favourable specimens a small vacuole may be seen just> 
posterior to tlic granule (Fig. 8). The central line is present 
with greater or less distinctness in a very large number of 
individuals. In many cases it is connected with the karyo- 
some ; tliis is particularly clear in individuals where the 
karyosome is divided into two. A very common condition 
for trypanosomos in this material is to be seen in Figs. 5, 6. 
Here there is no sign of division in either blepharoplast or 
plasma, but the karyosome, which is often very large, is 
divided into two parts, wliicli lie one at each end of the 
nucleus. The central line in these cases runs uninterruptedly 
from the blepharoplast, or vacuole, right through both the 
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karyosomes and through the strand which at this stMge 
Joins them. Some specimens suggest that the red strand 
between the two daughter karyosomes has disappeared, and 
left the blue staining central line. The remaining chromatin 
at this stage may be arranged in various ways (Figs. 5, 6, 7, 8). 
It may either be scattered over an irregular fine reticulum 
($^., the chromatic part of the nucleus is still in the resting 
condition), or may form separate, more or less rod-shaped 
chromosomes. It may form cross bars running from one 
side of the nucleus to the other, or bars attached to the 
central line, and passing from it to the periphery, or the 
chromatin may already be arranged in the irregularly shaped 
caps at either end round the karyosomes. 

A later stage of this process shows the two karyosomes 
completely separated: the line is now interrupted in the 
middle, and passes from the blepharoplast to one karyosome, 
and from the other, i.e., the anterior karyosome, to the tip of 
the body (Figs. 1, 2). At division of the plasma the line 
apparently divides, but the process is obscure. This much, 
however, is certain, that specimens are found in a late stage 
of division when blepharoplast, nucleus, and membrane are 
already divided (or sometimes a little earlier), which show two 
central lines passing forwards, one in each daughter individual. 

In many specimens that part of the line which lies 
anterior to the nucleus bears a number of thickenings, stain- 
ing from violet to reddish-violet or even red; sometimes 
bars can be seen to pass out from these either on one side or 
on both (Figs. 9, 7, 8, 5). 

These appearances were for a time incomprehensible, until 
a number of forms were met with which offered an explana- 
tion. Trypanosomes were found (Figs. 11, 6, 3) which showed 
a spiral band of chromatin-staining substance (giving a clear 
red reaction with the modified Eomanowski) in the pre- 
nuclear part of the animal. When this band is present the 
central line is often only to be seen in the post-nuclear part, 
but specimens are found which show both the spiral band 
and the line. The line and the band are really two separate 
structures, although they seem to have a certain amount of 
connection with one another. The spiral is continued some- 
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times right into the nucleus proper, in which the chromatin 
may show traces of a spiral arrangement (Fig. 11). Nuclei, 
with chromatin forming a quite definite spiral band, are also 
found in individuals which do not show the band in the 
pre-nuclear part of the body (Fig. 12). Cross bars (Fig. 7) are 
often found instead of the spiral band ; these strongly suggest 
that they have been formed by the nipping acroas of the 
spiral. The bars (Figs. 5, 8, 9) now apparently become con- 
nected with the central line, and presently it is found that 
the red staining reaction begins to be lost — the time at which 
this happens seems to vary. They are soon reduced to little 
concentrations along the central line, with faint bars going 
out at right angles ; the bars may then disappear, leaving 
only the violet-blue thickenings. The spiral band, though 
not by any means rare, is still not a very firequent appear- 
ance, and the same may be said of the red staining cross 
bars, but the two last stages are quite commonly seen ; the 
central line, as I have before mentioned, occurs in a very 
large proportion of individuals. I am unable to suggest 
what is the functional importance of the spiral band. Appear- 
ances such as those just described are usually quite absent 
from the post-nuclear part, but indistinct thickenings of the 
central line and stray red staining bars are occasionally seen : 
these are, however, rare exceptions, and may be regarded 
possibly as vestigial in character. 

The band, in my opinion, is to be interpreted as the 
remnant of a primitive spiral running the whole length of 
the animal, and representing the chromatic part of the 
primitive nuclear apparatus, the central line representing the 
primitive karyosome. The nucleus, as now found in the 
majority of the trypanosomes, would be, on this view, a con- 
centration of the central portion of the primary elongated 
apparatus. This view is the more probable, as the primitive 
condition of a spiral breaking up into cross bars is not 
infrequently found in the somatic nucleus of the trypano- 
somes I examined (Figs. 10, 12). It is an interesting ques- 
tion as to whether there may not be a possible phylogenetic 
connection between this primitive spiral and the spireme 
of much higher forms. 
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Mr W. S. Perrin has lately published (Archiv fur Frotis- 
tenkunde, Bd. vii. Heft 1, 1906) an account of a primitive 
trypanosome, Trypanosoma balbianii, where he has described 
a spiral band of chromatin which contains a thread-like 
karyosome. The stage illustrated in Perrin's fig. 10 shows 
a spiral of chromatin and a separate longitudinal thread, the 
karyosome. In the ordinary condition of Trypanosoma 
balbianii^ the karyosome is not so clearly differentiated. The 
stage shown in fig. 10 of Perrin's paper resembles the state 
of affairs in the Trypanosoma brucei with the spiral and the 
line, though in this last-named form there is, of course, the 
well-developed blepharoplast, and usually the central somatic 
nucleus. It is interesting to note that these forms replace 
one of the hypothetical figures in the series of diagrams 
which Perrin published in the above-mentioned paper to 
illustrate the connection between Trypanosoma haJhianii and 
Trypanosoma noctiice. 

I have no suggestion to offer as to how these forms 
appeared in my material ; they were evidently absent from 
the infections studied by Prowazek, as he makes no mention 
of them, and they are far too striking to have escaped the 
notice of this observer had they been present Possibly 
these specimens may be reversions to a more primitive 
condition, due to the fact that the trypanosome has been 
propagated by artificial transference from host to host for 
a considerable time without passing any period in the 
alimentary tract of Olossina, which is the natural method of 
infection. The forms I have here described may perhaps be 
a reversion to the one host type from which the ordinary 
trypanosome developed. 

2. Trypanosoma pythonis, n.sp. 

This hasmosporidian is parasitic in the blood of au African 
python from the Gambia. I have, through the courtesy of 
Dr Logan Taylor, had the opportunity of looking through 
some films made from the blood of an infected animal, and 
I am indebted to him for the permission to publish the 
results. 

The parasite in question is a fairly large organism, 
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measuring 12 fi to 15 fi or 16 /li ; il is slightly pointed at one 
end, and there is a tendency to curl up at this end, but Uie 
condition found here does not approach the bent-up double- 
shanked appearance of Haemogregarines. The protoplasm is 
finely alveolar, and no conspicuous granules, food particles, 
or pigment are present: vacuoles are also absent. As in 
many parasites, there is no obvious differentiation into ecto- 
plasm and endoplasm. Quite the most conspicuous feature 




Fig. 3. 
Text- Figs. 1, 2, and S. — Trypanosoma pytfwnis. 
Fig. 1. Tl»e hlei>har(>i»last is in close proximity to the nucleus. 
Fig. 2. The hlepharoplast is connected with the nucleus by a fibril. 
Fig. 3. Multii)le infection of a single erythrocyte. 

of the organism is the nucleus, which is large for a protozoon 
ot this size. At first sight it strongly suggests the complex 
reticulate character of a metazoan nucleus, more especially as 
it is often rather elongated. In favourable specimens, how- 
ever, it appears to be of that type so often found in blood 
parasites. In fact, it closely resembles the nucleus described 
by Schaudinn in Tnjpanosoma Twctnoe, that is to say, it is 
composed of a hollow sphere, showing eight masses of 
chromatin, while within this sphere is the karyosome, which 
is also certainly at times a hollow structure, showing a number 
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of thickenings. I have on several occasions made out eight 
of these, but the different masses of chromatin are only rarely 
clearly defined in the karyosome. The whole nucleus is 
bonnded at this stage by that — for the Protozoa at least— 
rather doubtful organ the nuclear membrane. Next to be de- 
scribed is the centrosome, or as it may here, I think, be called, the 
blepharoplast. This appears as a small but still well-defined 
granule, and is to be seen in the vast majority, though not in 
aU, of the parasites — indeed, it is a very constant feature. 
The position of the blepharoplast in relation to the nucleus 
varies in an interesting and suggestive way. Thus, in what 
I take to be one of the earlier stages, it is lying closely 
apposed to the large nucleus (Text-Fig. 1). In a later stage the 
blepharoplast is more remote, but is bound to the big nucleus by 
aquitedefinitethread(Text-Fig.2) : this thread seems ultimately 
to disappear. The centrosome body is not an altogether simple 
granula When once it has left the near neighbourhood of 
the large nucleus, it becomes clear that rays pass from it 
into the cytoplasm. The centrosome or blepharoplast seems 
capable of increasing slightly in size and of dividing, the 
products showing a strong tendency to remain connected 
together by a staining fibril. This process of division may 
be repeated, and somewhat complex appearances are found ; 
but owing to the limitations of the material, I am not in a 
position to give a definite interpretation of the facts observed. 
The blepharoplast is undoubtedly a product of the large 
nucleus, but I cannot definitely say that it arises from it by 
heteropolar mitosis. The evidence, however, is in favour of 
this supposition, in which case the thread joining the blepharo- 
plast to the large nucleus would correspond to the spindle 
formed by the central granule, which, according to 
Schaudinn's description, lies within the karyosome. So far 
as I can see at present, the small nucleus or blepharoplast 
does divide by mitosis, but the details are very obscure. 
The phenomena just described strongly recall Schaudinn's 
account of the development of the flagellar apparatus in 
Trypanosoma noctv/B, This account is now too well known 
to require recapitulation here. 

It is true that I have not yet found any actual flagellate 
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forms. This, however, is not surpriaiDg, as their absence 
may be explained in a number of ways. The material, to 
begin with, is very limited, and composed, so far as I am 
aware, only of peripheral blood; the flagellate forms may 
possibly be found in the deep-seated oigans, such as the liver 
or the spleen, or may only finally be developed in another host 

In the light of Schaudinn's researches into the life-history of 
Trypanosoma nocttuc, and particularly in view of the presence 
of a well-marked blepharoplast, it is pretty clear that the 
parasite in question is really the intracorpuscular stage of a 
trypanosome, and I propose to call it provisionally Trypano- 
soma j^ythoms. 

This description is naturally of an incomplete nature, as 
blood taken on a single occasion from an infected animal 
rarely gives a sufficient number of different stages to form 
anything like a complete series of the changes undergone by 
the parasite during its sojourn in the blood. This criticism 
is more particularly applicable to the parasite here discussed, 
which very probably completes its life-cycle in another host 

The two next forms to be considered were found in the 
blood of specimens of Pleiironedes platessa and PUuronedes 
jlesus, which were in the tanks of the Millport Biological 
Station in January 1906. 

The first of these is a typical trypanosome, with blepharo- 
plast, flagellum, and undulating membrane. The second is a 
Haemogregarine inhabiting the red blood-corpuscles, a point of 
interest being that they were found associated in the same host 

3. Trypanosoma from blood of P. flesus and P, platessa. 
The trypanosome^ is a large creature, measuring from 50 /* to 

^ Since this paper wan read, I have found that M. Lebailly has, in a short 
note contributed to tljc C. R. Ac. Set. Paria^ T. 139, 1904, drawn attention 
to parasites in the blood of Pleuronectes Jlesiis and P. platessa, and has named 
them respectively Trypanosoma fiesi^ T. platessa;^ Hcemogregarina JUsi, and 
II. plcUessce. While both the Trypanoaomo and Heemogregarine described by 
M. Lebailly appear to correspond with those found by myself, there seems to 
me to be only one species of Trypanosome and one species of HaBmogregarine. 
That is to say, the Trypanosome I found in Pleuronectes platessa appeared to 
mo to be identical with the one present in the specimens of Pleuronectes flesus 
which I examined, and similarly with the lltemogregarine. 
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60 fi in length (Text-Fig. 4). It has a narrow, undulating mem- 
brane, produced at one end into a flagellum. The movement of 
this creature is particularly beautiful ; it sometimes proceeds 
forwards with a graceful eel-like motion, at other times roll- 
ing itself up into a wheel and whirling round in a circle. 




Text-Fig. 4. — Trypanosoma from PUwronecUs. 

I would like here to emphasise the uncertainty of a nega- 
tive diagnosis in the case of the blood flagellates of fishes ; 
the flagellates are usually so scarce in positive cases that it 
is impossible to conclude that they are absent merely because 
a careful search has failed to reveal their presence. Thus in 
one case where two live specimens were observed, no speci- 
mens at all were found in the prepared films. The most 
severe of the three infections showed only four or five speci- 
mens in a 2 by 1 inch dry film. The endocorpuscular forms 
are usually present in greater numbers, and a negative result 
is apparently more trustworthy. 

I am not yet in a position to describe the details of the 
nuclear apparatus of this creature, on account of technical 
di£Qculties in staining. There is, however, a large nucleus 
lying at the centre of the creature, or slightly anterior to it, 
and there is a complicated blepharoplast present which takes 
on a brilliant red colour when stained with polychrome 
methylene blue or with Giemsa. This blepharoplast varies 
in position, but is always near the vacuole, which lies a little 
in front of the slightly truncated posterior end of the animal ; 
the blepharoplast may form a single compact body, or may 
be composed of several separate elements. A number of 
well-marked striations are to be seen passing lougitudiually 
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along the body; these striations are very conspicaous in 
iDdividuals stained with polychrome methylene blue or 
thionin, but are less clear in Giemsa preparations. Division 
and further stages of the life-history have not as yet been 
observed. 

I hoi)e in a future publication to describe in fuller detail 
both this and the following forms. 



4. HsBmogregarine from blood of P.flesus and 
P, plcUessa, 

This parasite is a small creature, measuring 7 /& to 
12 fi in length. There is a large nucleus, of much the 
same type as that described for the form in the python, 
only the karyosome is a more compact body, and doee 
not appear ring-shaped in the ordinary resting stage : it is 
a more variable organ, and the appearance it presents in 
the different specimens suggests that it is an important 
element in the nuclear apparatus (Fig. 14). The number of 
chromosomes is not quite easy to make out, but there appear 
to be eight. The nuclear membrane is not at all a constant 
structure. It is present in some stages, but very frequently 
the chromatin lies arranged in definite little masses without 
the faintest sign of a surrounding membrane (Fig. 16). A 
very constant feature in this form is the presence of an 
eosinophile body, lying towards the slightly more pointed 
end of the creature. This body was at first taken to be 
a vacuole, as it is absolutely unstained by methylene blue. 
In all Giemsa preparations it stains a clear rose-pink, and 
api)ears to correspond to a similar body found by Dr Rogers 
in the HeTpcUnnonas^ which causes the disease known as 
kala-azar. A centrosonie is not present as a constant struc- 
ture in the majority of specimens, but a well-marked granule, 
whose appearance and staining reaction strongly suggest a 
centrosonie, is to be seen in a number of cases (Figs. 13, 14). 
This granule appears to divide, and in certain cases marked 

* The author uses the word Ue}KUonwnas, hut no douht iutends Herpe- 
Umumas. 



radiations can be seen to pass out from it I am not yet 
clear as to the origin of this structure (Figs. 17, 21). As to 
its position — ^it usually lies in close contact with the eosino- 
phile body. This is an interesting point of resemblance to 
the already cited Herpetoinonas of kala-azar, where the 
blepharoplast and eosinophile body are in the same close 
topographical relation to one another. Occasionally the 
centrosome lies behind the eosinophile body near to the 
nucleus. In one case it appeared to be inside the eosinophile 
body (Fig. 21). Th^ size and appearance of the parasite 
shows considerable variation. The usual form (Figs. 13, 14, 
16. 17) is rather slim, with very finely alveolar protoplasm, 
and feWy if any granules, but forms are to be met with which 
are <rf markedly larger dimensions, both broader and longer, 
and with a more granular protoplasm. The alveolar structure 
of the protoplasm is often exquisitely clear in these latter 
forms (Figs. 18 to 22). The nucleus of this form is very 
large, and has a more scattered irregular appearance: the 
eosinophile body is occasionally missing. This is very 
possibly a macrogamete. Forms intermediate as to size are 
found between these and the ordinary individual. I take 
them to be probably young female forms; they are dis- 
tingoished by the abnormal size of the nucleus, which may 
occupy two-thirds of the whole animal. The characteristic 
configuration of the chromatin is not to be made out in these 
specimens, the whole nucleus having a deeply staining, 
almost reticulate appearance. Large forms with two nuclei 
are found, and of these, two types, as far as I can see at 
present, are to be distinguished: (1) those where (Fig. 22) 
the two nuclei show the ordinary number of chromosomes ; 
and (2) those which show (Fig. 23) only four chromatin 
masses. This last suggests a reduction division, but I have 
not got sufficient information to make a definite statement, 
more especially as this is a point which requires very careful 
investigation in forms such as the one at present under 
discussion. 

The details of division are still very obscure, owing to lack 
of material, but there appears to be, as in many trypanosomes 
(and other Protozoa, e,g.^ FAiglena, and Ooccidium schubergi), a 
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division of the chromoBomes, or, in less specialised eases, of 
the chromatin, without the formation of an equatorial plate 
(Fig. 15). 

There is, it appears to me, strong presumptive evidence 
that this form has a flagellate stage, very probably in some 
invertebrate host The features which suggest this are the 
eosinophils body and the centrosome, and the absence appar- 
ently of schizogonous stages, which form so conspicuous a 
feature in Haemogregarines and Halteridia proper. 

The occurrence of the parasites here mentioned is as 
follows: — Out of ten plaice (four of which were large, 
freshly caught specimens) four were infected with tiie 
endocorpuscular form; two of these infected animals 
showed the large trypanosome. Out of eight flounders 
examined, one showed infection with the endocorpuscular 
form and one with the trypanosome. Unfortunately the 
films made from this last specimen were very badly fixed, 
and I cannot make certain as to the presence of the endo- 
corpuscular parasite. 

I do not wish, at the present time, to assert that the 
endocorpuscular form has anything to do with the trypano- 
some ; the discrepancy in size is an d priori argument against 
the probability of such a relation. It may very possibly be 
a case of double infection. However, it is interesting to 
find the two forms in the same host. 



5. Trypanosoma raise. 

MM. Laveran and Mesnil {Tri/panosomes et Trypano- 
somiases. Paris, 1904) described a trypanosome which they 
had observed in the blood of various rays. Three specimens 
of Baia microcellata which I examined in the end of March 
1906 at the Millport Marine Station were found to be infecteil 
with a trypanosome, which agrees with that described by the 
above observers, with the exception of two points, namely, 
the length of the body behind the blepharoplast and the 
construction of the nucleus. In the individuals which I 
observed, the part behind the blepharoplast is regularly much 
longer than in MM. Laveran and Mesnil's figure. The 
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divergence between the two forms as regards the nucleus is, 
however, a more serious point of difference. (Text-Fig. 5.) 




Text- Fig. 5. — Trypanosama raia. 



The nucleus lies towards the flagellar end of the animal. 
It consists of a large central karyosome, staining blue mottled 
with red (Laveran's modification of Bomanowski's stain) : 
this body is surrounded by a clear space, staining pink, 
which is traversed by numerous fine red rays extending to 
the limit of the nucleus. I think this nucleus is to be inter- 
preted as consisting of a large plastin karyosome carrying little 
chromatin, and of a fine regular reticulum {i.e,, the rays). 
This nucleus is exceedingly constant, which is a feature 
rare in trypanosomes, where the most bewildering differ- 
ences in nuclear appearance are the rule rather than the 
exception. 

In spite of the discrepancy between the above account of 
the nucleus and that indicated by Laveran and Mesnil, I do 
not think it very probable that I am here dealing with a 
distinct species. 



1 
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6. Hsemogregarine from blood of Raia mierocellata. 

* A Halteridium-like parasite was also found in the red 

blood-corpuscles of Rata viicrocellata. This parasite app^^aw^s 
to correspond with Ilcemogregarina delagei, described by ft^r-^IM. 
Laveran and Mesnil as parasitic in the erythrocytes of R^^^aia 
punctata and R. mosaica {G. R. Ac. Sci. Paris^ T. 135, 190=1- 2), 

The parasite was, on the whole, rare and difficult to ^^see. 
It is found lying at the ends or sides of the erythrocytes. ' ^'be 
creature is about 10/xtol6/xin length, and is usue-^I/j 
shaped like a rather thin sausage, though fusiform individLJx:ais 
are also met with. There is no obvious blepharopl ^wt- 
Vacuoles are occasionally present, as also granules, wb-ich 
stain almost black with methylene blue : in Giemsa prepars^ 
tions the latter do not show up anything like so clearly. 

The nucleus, which is large in size, is either somewhat ^ 
reticulate in character or shows an irregular arrangement o^ 
chromatin round what appears to be a karyosome. At time^^^ 
the boundary of the nucleus is sharp and membrane-like, -^^ 
at others the collection of chromatin granules shows an 
irregular external boundary. 

Division or scliizo^ouous stages have not been met with. 

I do not at present see any connection between this form 
and the trypanosonie cycle. It is, however, interesting and 
possibly significant to note that in all the three cases 
observed the Trypanosome was accompanied by the Halter- 
idium. This recalls the similar juxtaposition of parasites 
found in the plaice and Uounder. 

In conclusion, I may call att« ntioii to two points in the 
above description on which I desire to lay stress : firstly, the 
occurrence of a typical blepharoplast within the endocorpus- 
cular parasite of the python — indicating that it has a free 
trypanosome stage ; and secondly, the occurrence of a spiral 
arrangement of chromatin in T. hrmei — recalling the condi- 
tion found in T. balbianii, and confirming the near relation- 
ship of T. halhia.nii to the typical trypanosomes, and so 
indirectly supporting the view that the genera Trypanosoma 
and SpirocJusta are closely allied forni.<5. 
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Explanation of Figukes. 

All the figures are from preparations stained with modifications of the 
^omanowski method, with the exception of Fig. 14, which is stained with 
:»o]ychrome methylene blue. The figures are all Camera Incida drawings, 
Zk&de under the two millimetre apochromatic oil immersion lens, by Zeiss, 
uad the eighteen compensating eye-piece. The drawing was made at the 
l«Tel of the table. 

Figs. 1 to 12 represent Trypanosoma brucei. 

Fig. 1. The karyoaome is divided into two parts: the chromatin is repre- 
sented by rods arranged in an oval. 

Fig. 2. Division stage showing central line. 

Fig. 8. Spiral in pre-nuclear part, and central line in ])08t-nuclcar part. 

Fig. 4. Autosynthesia (?) of the nucleus. 

Fig. 5. Central line passing through the nucleus ; it shows thickening in 
pre-nuclear part The karyosome has divided. 

Fig. 6. Central line and spiral in pre-nuclear part. 

Fig. 7. Chromatin arranged in cross bars ; central line present 

Fig. 8. Chromatin of the nucleus arranged in cross bars. This shows the 
vacuole and granule at the anterior extremity of the central 
line. 

Fig. 9. The central line shows thickenings and cross bars in pre-nuclear 
part. 

Fig. 10. Nucleus, with chromatin in bars. 

Fig. 11. The pre-nuclear spiral band is continued into the nucleus. 

Fig. 12. Spiral arrangement of the chromatin in the nucleus. 

Figs. 18 to 28 represent the endocorpuscular parasite found in 
Pleuroneetes pkUeata and PleuronecUs flesus. 

Fig. 18. This shows the eodnophile body and the centrosome: the arrange- 
ment of the chromatin in this specimen is obscure. 

Fig. 14. Specimen stained with polychrome methylene blue, eosinophile 
body unstained, centrosome present: nucleus shows the karyo- 
some and eight somewhat irregularly-shaped chromosomes. 

Fig. 15. Karyosome elongated : the chromosomes appear to be dividing. 

Fig. 16. Eight chromosomes, karyosome : the nuclear membrane is absent. 

Fig. 17. This shows the centrosome with radiations passing from it ; it is 
lying in the protoplasm, and not adjacent to the eosinophilo body. 

Fig. 18. Large granular form, with compact nucleus ; the separate chromo- 
somes are not clearly defined. 

Fig. 19. Smaller fomif with large nucleus ; probably intermediate stage. 

Fig. 20. Division of nucleus: nucleus nearest eosinophile body shows eight 
chromosomes. 

Fig. 21. Much the same stage as Fig. 18, but here centrosome apparently 
inside the eosinophile body. 

Fig. 22. Form with a large and less compact nucleus; the protoplasm 
shows the eosinophile body and a vacuole. 

Fig. 28. Division of nucleus suggesting reduction of chromatin : there arc 
apparently only four chromosomes in each nticleus. 
VOL. XVL 'L 
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XX. Notes on Fossils from the Falkland Islands brought hc:^^^^ 
by the Scottish National Antarctic Expedition in 1&^ ^ 
By E. T. Newton. F.RS. [Plate X.] 

(Read 26th February 1906.) 

Mr W. S. Bruce, the leader of the Scottish Nationa/ 
Antarctic Expedition, has sent me for examination seveia/ 
blocks and smaller specimens of a bnfif-coloured sandstone 
containing numerous casts of fossils, which were obtained 
from Port Louis South, in the Falkland Islands. These 
fossils were presented to Mr W. S. Bruce by the Gk>vemoT 
of the Islands, Mr (now Sir) Wm. Qrey- Wilson, when the 
Expedition visited that place in 1904. 

The largest of these specimens is a block of bu£f-coloured 
micaceous sandstone, measuring about 20 inches in length by 
about 18 inches in width and 9 or 10 inches thick: one surface 
of this is covered by many casts of Brachiopod shells, most 
of which are referable to the genus Spirifera. Numerous 
smaller examples of a similar rock exhibit casts of other 
Brachiopods and Crinoid stems. The matrix of all the 
specimens is so similar that, without opposing evidence, they 
may be regarded as from one horizon. 

On two previous occasions fossils have been brought to 
this country from the Falkland Islands, namely, by Charles 
Darwin on the return of the " Beagle** in the year 1844, and 
by the " Challenger " when she returned from her expedition 
in the year 1876. 

The earliest account of the geology of the Falkland Islands 
was by Charles Darwin about sixty years ago,^ and on 25th 
March 1846 he read a paper on the subject before the 
Geological Society^; and this was followed by descriptions 
and figures of the fossils by John Morris and Daniel Sharpe'. 
The fossils illustrating these papers were deposited in the 
Museum of Practical Geology, and many years afterwards 

* Voyage of the Beaglcy 1844. 

' Quart. Jour. Oeol. Soc., vol. ii. p. 267. 

' Ibid., vol. ii. p. 274, pis. x., xi. 
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were transferred to the British Museum, Cromwell Koad, 
South Kensington, where, by the courtesy of the officers, I 
have had the opportunity of examining them. 

Although satisfied as to the Palaeozoic age of these fossils, 
Morris and Sharpe would not refer them to any definite 
formation. They say: "Thus we cannot attempt to place 
^e beds in the Falkland Islands, which have supplied these 
specimens, on the level of any particular portion of the 
European scale of formations, but must be contented with 
aaying that they belong to a part of the Palaeozoic series of 
^which the position is still undetermined." 

It is interesting to find that a few years after the publica- 
tion of Darwin's discovery, Andrew G«ddes Bain^ read a 
paper (1852) before the Geological Society " On the Geology 
of South Africa," which was followed by descriptions of 
Palaeozoic lossils by Daniel Sharpe and J. W. Salter,^ among 
them being many Brachiopods, which were referred to 
species previously described from the Falkland Islands. 
These Brachiopods, together with the Trilobites and other 
fossils accompanying them, were referred without doubt to 
the Devonian period. 

The Falkland Islands were visited by H.M.S. ''ChaHeoger" 
during her memorable voyage, and Sir Wy ville Thomson,^ in 
his book, says that while they were at Port Stanley Mr 
Moseley went across to Port Sussex to examine a supposed 
deposit of coal, and " brought back a fine lot of fossils from 
the sandstone, the beds and their contents having very much 
the appearance of the ferruginous sandstones of May Hill or 
Girvan. The species of Orthis, Atrypa, and Spirifer are 
diflTerent; and as there are no graptolites in the scMsts, it is 
probable that the whole series belongs to a somewhat later 
period — ^possibly the base of the Devonians." 

The fossils fh>m the Falkland Islands brought home by 
the '' Challanger " were submitted to Mr R Etberidge, jua, 
and an account of them is given in the narrative of the cruisa^ 

1 Trans. Cfeol, Soe., vol. vii., 1856, p. 175. 

' Loe. cU,, p. 208. 

> Tks AiUMtic, Tol. ii. p. 208, 1877. 

^ HarraUve o/tiu Cruise qfthe CJuUUnger, 1885, vol. i. part ii. p. 892. 
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Mr Etheridge says the individiials of the genus Spinftra 
were few in number, while Orthis, Ckanetes, and Atrypa weie 
abundant This is the reverse of what we find among the 
specimens brought home by Mr Bruce, where the Spirifem 
are the most abundant fossils. 

Mr Etheridge recognised definitely three of the species 
described by Morris and Sharpe, namely, Orikis Sulivanij 
Atrypa palmata, and Spiriftra antardiea; but there vei^ 
four other forms which he referred with doubt to Chondef 
/aUdandiea (t), Orthis tenuis (?), 0. cancinna (?) and Spirifera 
Orbiffnii (?). 

These fossils, as we have seen, were thought by Sir 
Wyville Thomson to indicate a horizon near the base of the 
Devonian. 

The " Challenger " fossils were obtained from Port Louis, 
and were for the most part in a fine liver-coloured, mica- 
ceous sandstone; but tiiere were also pieces of buff-coloured 
sandstone, apparently quite a different deposit, containing 
fragments of Trilobites. 

A further account of the Brachiopoda from the Bokkeveld 
beds, South Africa, was published by Mr F. R C. Beed in 
1893.^ In this paper twenty-eight forms are recognised 
and described, some six or seven being identical with 
species recorded by Morris and Sharpe from the Falkland 
Islands. Mr Reed thinks these Bokkeveld Brachiopods show 
an undoubted Devonian facies, but he hesitates to assign 
them to any particular part of that formation. 

Quite recently Mr Ivor Thomas * has described a series of 
fossils from strata regarded as of Devonian age, which were 
collected by Professor Bodenbender at Cordoba, Argentina. 
Among the forty-one forms described by Mr Ivor Thomas 
there are six Brachiopods which he refers to species described 
by Morris and Sharpe as Falkland Island fossils; two of 
these, and perhaps the most distinctive, Spirifera antarctica 
and Leptoccelia flabellites, being among the fossils which form 
the subject of the present communication. 

^ Annals of the SoiUh African Miuxuvit vol. iv. p. 165. 
- " Neue Bcitriigo ziir Kcnnlnis tier ilevonischen Fauna Argeutiniens," 
Zcitach. d. Deutsch, Gtol. Gesclls., Band 57, 1905, |>. 233. 
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An account of the fossils brought home by Mr Bruce will 
now be given ; and as they are in the form of hollow casts, 
the descriptions are from impressions taken in wax, which 
thus reproduce the forms of the original shells. 

The matrix of these fossils corresponds with the descrip- 
tion " yellowish, sometimes micaceous, sandstone " given by 
Darwin of the rocks in which most of his fossils were found; 
in both cases, also, the fossils are in the condition of casts, 
and the species appear to be identical. It seems probable, 
therefore, that both series of fossils are from the same bed. 
On the other hand, the *' Challenger " specimens, although so 
similar as regards species, are said to be in a liver-coloured 
sandstone, and are dierefore from a different bed, but prob- 
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ably not far removed from the sandatone which yielded the 
other two seriea 

The specimens brought home by Mr Brace, as well as 
those previously recorded from the Falkland Islands, are so 
(similar to the Brachiopods obtained from the Bokkeveld 
beds of South Africa, that there can be little doubt as to 
their being from beds of approximately the same age; and 
Mr Reed's statement that the Bokkeveld fossils exhibit a 
Devonian facies is therefore strong confirmation of the 
opinion expressed by the earlier writers as to the Devonian 
age of these Falkland Island fossils. 

1. Spirifera antardica, M. and S. (PL X, Figs. 1-10). 

By far the greater number of the fossils brought home by 
Mr Bruce are referable to the genus Spiri/era, and most of 
them, as I think, to the species S. antarctica. At first sight 
there seems to be a considerable difference in the forms, some 
of the valves being much coarser than others ; but when 
examined more closely it will be found that the dorsal valves 
have eight or nine ribs on each side of the median fold, and 
the ventral valves nine or ten ribs on each side. The width 
of the ribs varies somewhat in different specimens, and the 
lines of growth are sometimes very strongly marked and 
irregular; besides this, the ventral or grooved valves have 
the ribs more or less angular, while in the dorsal or ridged 
valve the ribs are more rounded. The hinge-area is wide, 
concave, and marked by distinct longitudinal lines. The 
deltidial opening seems to have occupied about half the 
height of the area, which is marked on each side of the open- 
ing by a distinct groove forming an inverted A (Fig. 5). 

Among these Spirifers I do not find so much variation in 
the number of the ribs as is figured and described by Morris 
and Sharpe. The largest specimen (Fig. 3) is a ventral valve, 
it is about 80 mm. wide and about 35 nmi. high ; while the 
smallest specimen, which seems to belong to the same species, 
is a dorsal valve, 16 mm. wide and 10 mm. higL The best 
preserved example (Fig. 10) is a dorsal valve, 53 muL wide 
and 19 mm. high ; the greatest width of the convex median 



fold is 9 mm. There are eight rounded ribs on each side of 
the fold, the outer ones being rather smaller than the inner 
ones. These ribs are wider than the grooves between them. 
The whole surface of the valve is marked by distinct thread- 
like lines of growth, which, at irregular intervals, are more 
stnrongly developed. The extremities of the hinge-line are 
not so clearly seen in this specimen as in some others ; but 
it is evident that they were never so sharp in the dorsal as 
in the ventral valve. 

Having examined the type specimens now in the British 

Museum, which were figured and described by Morris and 

Sharpe, I have no hesitation in referring the specimens above 

described to their Spirifera antarctica. It is true that in 

their description this species is said to have twenty to 

twenty-four ribs; but the specimens do not bear this out. 

The example with the most numerous ribs is the one figured 

on their plate xi fig. 2a, and on this I can only count nine 

ribs on one side of the median ridge, and then towards the 

angle of the shell there is a space devoid of ribs, as in Mr 

Bruce's specimens. 

I am strongly of opinion that the specimens called Spiri- 
fera Orhignii by Morris and Sharpe are only younger examples 
of 8. antarctica. Mr R Etheridge, jun., could only certainly 
recognise the one species of Spirifera, S. antarctica, among 
the fossils which the *" Challenger " brought from the Falk- 
land Islands. 

Daniel Sharpe, in his description of the South African 
fossils in 1856, retained the two species Spirifera antarctica 
and 5. Orhignii ; but Mr F. R. C. Reed, in 1893,^ thought 
that the South African forms should all be referred to 
S. Orhignii, and that the true S, antarcticus of the Falkland 
Islands was not present among the South African specimens. 
Mr Reed says : " After a careful examination of the original 
specimens of S. antarcticus and S, Orhignii from Cape Colony 
described and figured by Sharpe in 1856, I am convinced 
that they all belong to one species (with perhaps the excep- 
tion of the one figured, op. cit., pi. xxvi. fig. 6)." Mr Reed 
shows further that, except for the greater number of ribs 

' AmuU$ of the South African Museum, vol. iv. p. 166. 
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(20-24) in the Falkland Island S. antarcticus, there is very 
little difference between this species and S. Orbignii, But 
seeing (as I have stated above) that the type specimen or 
S. antarcticuB has only eighteen ribs, or at most twenty^ 
ribs, the chief if not the only grounds for retaining the two 
names fails. Under these circumstances it is the name 
S, arUarctica which must be used, as was pointed out by 
Mr Keed, who also called attention to Professor Kayser's' 
opinion, that S. antarctica and S. Orbignii are one and the 
same species. Mr Ivor Thomas < has likewise united these 
two forms under the one name. 

2. Leptoccdiafldbdlites (Conrad), (PI. X. Figs. 11-14). 

The Brachiopod shell figured and described by Morris and 
Sharpe from the Falkland Islands as a new species under 
the name of Atrypa palmata, is represented in Mr Bruce's 
collection by several examples similar to those figured by 
Morris and, Sharpe (loc. cit., pi. x. fig. 3), as well as the 
broader forms from South Africa figured by the last-named 
author (toe. dt., pi. xxvi. figs. 8, 9). Besides these, there are 
a few examples of a smaller shell resembling the broad form 
in shape, but with only three or four ribs on each side of the 
median fold, which, I think, must be referred to the same 
species. 

The Atrypa palmata, M. and S., is now regarded as 
specifically identical with that called Atrypa flahellUes 
by Conrad,^ and is referred to the genus Lcptoccdia, 

L. flabellites was abundantly represented in the " Chal- 
lenger " collection, and has been recognised in South Africa. 
Mr F. R C. Reed has given a full description and synonymy 
of this species in his account of the Brachiopoda from the 
Bokkeveld beds, and has alluded to the occurrence of the 
same species on the continent of South America, in Devonian 
rocks in Bolivia, Argentina, and Brazil. Mr Ivor Thomas 
includes this among his Argentina forms. 

* ZeitscK DetUsch. Oeol. Gesells., vol. xlix., 1897, p. 297, t. ix. figs. 1-4. 

2 Loc. cU., 1905, p. 261. 

3 Fifth Ann. Hep. N. Y. Ocol Surv., p. 55, 1841. 
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3. Chonetes falklandica, M. and S. 

Numerous impressions of Chonetes are to be seen upon the 
slabs of stone, but none of them in a very perfect state of 
preservation; and in no instance have hinge-spines been 
detected. Some of the specimens may be referred to C, folk- 
laixdica without much doubt ; but others, which are larger, 
xnay perhaps belong to another species. 

Chonetes falklandica has been found in South Africa, but 
Hr F. R C. Reed questions the identification of specimens 
so named from Argentina; and Mr Ivor Thomas is unable to 
identify it among his fossils from that country. 

4. Orthotetes. 

There are a few impressions of Orthis-like Brachiopod 
valves which resemble some of the forms figured by Morris 
and Sharpa Three of these represent valves externally 
concave, and marked by numerous radiating lines ; and they 
seem most nearly to resemble 0, Sulivani, but cannot be 
definitely determined. 

5. Cryptonella Baini, Sharpe (PI. X. Figs. 15, 16). 

This Brachiopod, under the name of Terebratida Baini, 
was first described by Sharpe from South Africa, and has 
been further described by Mr F. R. C. Reed from the same 
country, but it seems not to have been hitherto recognised 
among fossils from the Falkland Islands. There are among 
Mr Bruce's specimens two casts representing the exteriors of 
two shells, long and broad forms, like those represented by 
Sharpe's two figures, plate xxvi. figs. 11 and 12, and 
these I refer to the same species. The internal structure is 
not seen ; but feeling sure that they are the same species as 
that described by the above-named authors, I follow Mr Reed 
in placing it in the genus Cryptonella, 

6. OrbiciUoidea Baini, M. and S. 
Several pieces of this Brachiopod have been detected 

VOL. XVL > >^ 
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amoDg Mr Bruce's specimens, bat all of them are m^^ 
fragments. 

7. CHiioidal Stems, 

Some of the rock fragments contain many pieces of 

Crinoidal stems, and are doubtless such as were alluded to 

by Morris and Sharpe in their early description. The^=5se 
stems are peculiar and characteristic, the ossicles bei~ u^ 
marked by fiue rings of fimbriated fringes. Similar stec — m 
occur in the Bokkeveld beds, and are figured by Sharpe ^^^n 
his plate xxv. fig. 24. 

8. Trilohites, 

There are two fragments of Trilobite pleurae, characterised 
by exceedingly coarse pitting, but their generic position 
remains doubtful. 



Slab of Rock from luar Hope Point, West Falkland, 
containing numerous impressions of CHnoid Stems. 

Besides the fossils from Port Louis South, Mr Bruce sent 
me another specimen from near Hope Point, West Falkland, 
which was presented by Mr W. Felton. This is a quadrate 
slab of hard, sandy rock, containing very many impressions 
of Crinoid stems, the fossils themselves having been entii*ely 
dissolved, and leaving only theii* casts. The slab is about 
15 inches long and wide, and about 1^ inch thick. The 
Crinoid stems had been broken into small pieces before being 
fossilised, the largest pieces being not more than 2 inches 
long, with a diameter of perhaps one-third of an inch. The 
number of ossicles in the longest pieces being eight or nine, 
the length of each ossicle is rather less than its diameter. 
The exterior of the stem is cylindrical in most cases, but 
some of the impressions show numerous pittings, which may 
represent ornamentation, but are more probably the bases of 
cirri. The casts of the ends of the ossicles show very 
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distinct radial markings, and in no case is the central tube 
ill seen. The geological age of this slab cannot be inferred 
)m the fossils, for Crinoid stems similar to these might 
cur in beds of almost any age. 



Explanation of Plate X. 

The original specimens are from Port Louis South, Falkland 
lands, and being in the condition of casts only, impressions 
. wax have been made, from which photographs have been 
ken, and these reproduced by collotype process. 
All the figures are natural size. 



Spirifera antarctica, Morris and Sbarpe. 

Fig. 1. Dorsal valve, hollow cast of exterior, coarse form. 

,, 2. ,, exterior of coarse form. 

,, 3. Ventral valve, large specimen. 

,, 4. ,, narrow sulcus. 

„ 5. Hinge-area of large specimen. 

,, 6. Associated examples of dorsal and ventral valves, and a large 

binge-area. 

,, 7. Ventral valve, interior and hinge-area. 

,, 8. ,, exterior. 

,, 10. Dorsal valve of very perfect specimen, showing external 
ornamentation. 



Leptoco&lia JlabelHtes, Conrad. 

Fig. 11. Bounded form, flattened valve and hinge -area. 

„ 12. ,, inflated valve. 

„ 13. Wide form. 

„ 14. 



Cryptonella Baini, Sharpe. 

Fig. 15. Long oval form. 
,, 16. Broad form. 
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XXI. A Note on the Geology of Gough Island. By J. S* 
Harvey Pirie, B.Sc, M.B., Geologist to the Scott>i»^ 
National Antarctic Expedition. 

(Read 26th March 1906.) 

Gough Island lies in the South Atlantic in about 40' 20^" S., 
g** 56' W., some 1500 miles W. by S. of the Cape of Gi::^^=^ 
Hope, which is the nearest land except the Island of Tvistz^^^-^ 
da Cunha, distant about 280 miles N. by W. The island !::■ «8 
a height of over 4000 feet, and is about 8 miles long lt>y 
4 broad. 

It is one of the peaks of the mid- Atlantic rise, a rii3 ^e 
which is covered by water less than 2000 fathoms deep, ai-i:^d 
from which rise above water St Paul's Eocks, AscensLoxi, 
and Tristan da Cunha. No soundings have been tak^n 
between this latter island and Gough Island, but the rise is 
now known to extend southwards as far £is the parallel ^^f 
55° S., and possibly Bouvet Island is situated on a spt»r 
extending somewhat to the eastward. 

The island was visited on the voyage homeward of tk ^ 
*' Scotia" from the Antarctic seas to Cape Town in Apr£ ^ 
1904, and three days were spent in its vicinity, but only ocr:^ 
one of these was landing possible. Even then the time 
ashore was limited to several hours, so that nothing like j 
complete survey of the island was possible; in fact, the 
exploration ashore was restricted to the seaward end of a 
narrow glen, and the difficulty of landing made it necessary 
to limit the collection of rock.-? to a small number of hand 
specimens, all of which were obtained within an area of some 
few hundred yards. 

The island, as seen from the sea, is very precipitous, and 
in most places rises in sheer cliffs some 200 feet high, in- 
creasing to nearer lUOi) feet at the northern end of the 
island. At the south-west end is a more or less level plateau 
at an elevation of about 300 feet, but everywhere else the 
island appears to consist of steep ridges separated by narrow 
glens. In general appearance it reminds one rather of 
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Biadeira, with its bold jagged outlines and steep slopes 
c3eeply trenched by ravines, but its high, sheer cliffs are 
■more like those of St Helena, only differing in being much 
xnore clothed with vegetation. The steep slope of the land 
appears to be even greater under water, for at a distance of 
S miles from the coast (to the S.-E.) a depth of 1322 fathoms 
"^¥as obtained. 

These cliffs bear witness to the rapidity with which the 
<M>aBt-line is being eaten back by the waves, at a rate seem- 
dngly much greater than that of the sub-aerial denudation, 
:for most of the stream valleys have their courses sharply 
truncated by the sea-cliffs, the streams ending in cascades 
which pour out from the hanging valleys and tumble down the 
precipices into the sea, forming very prominent features of the 
landscape. Only very few of the streams — notably that one at 
the mouth of which a landing was effected — have a deeper, 
mature course, by which the water reaches the sea without 
any terminal waterfall. These have excavated valleys which 
apparently penetrate to the very heart of the island, and 
should afford fairly easy access to the interior. 

The highest part of the island appears to be of the nature 
of a ridge, cut into two slightly separated summits. Nothing 
indicative of a crater was observed. On the contrary, 
through a telescope conspicuous horizontal terracing was 
visible very near the summit. If these terraces are due to 
successive sheets of lava, as seems probable, one must be 
prepared to admit a former considerably greater extension 
of the island. It may possibly even have been in continuity 
with Tristan da Gunha : the fact that the latter has almost 
certainly been continuous at one time with Nightingale 
Island (one of its outliers), although now separated by water 
over 1000 fathoms deep, makes this hypothesis at least 
worthy of mention. 

Some of the shore cliffs also show, though less distinctly, 
a succession of lava flows, and in some of the beds a trans- 
verse columnar structure is visible, but neither of these 
features was seen in the rocks near the landing-place. 

The stream at the mouth of which we landed might be 
well compared with a typical small Highland burn, — there 
VOL. XVL * 2 ^ 
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were even the familiar pot-holes worn out in its bed, — and 
to judge by the number and size of the boulders, in time ot 
spate it must be of considerable volume. 

It forks some distance inland and from the ridge between 
the two tributaries, but some way below the summit of the 
island, there rises up a large rounded column of rock, which 
has been named by some of the sealers, who have from time 
to time lived on the island, "The Apostle." This appeared, 
from a distance, to be the stump of the plug of a volcanic 
vent, but without closer inspection it was impossible to be 
sure of its nature. It may be either a " Tower of P^k^e " or 
one of those phonolite bosses so common in the volcanic 
islands of the South Atlantic, e.g., "Lot" and "Lot's Wife" 
at St Helena, the "Peak" of Fernando Noronha, and the 
"Nine-pin Rock" on South Trinidad. Its appearance was 
not at all unlike the pictures of the latter. 

Dykes do not form very prominent scenic features, so far 
as was seen, save in one of the hanging valleys near the 
north-east corner of the island, where large detached wall- 
like pieces stand out prominently on both sides of the valley. 
Smaller vertical dykes can, however, be traced up the face 
of the cliffs in various places. 

Around a considerable part of the island there is a rough 
bouldery beach at the foot of the cliffs, with here and 
there small screes resting on it. Numerous sea-caves occur 
on the south and east coasts at a height of 10 to 15 feet 
above sea-level, and the ground on which stand the ruined 
huts at the landing-place is a small raised beach of coarse 
pebbles, through which the stream has cut a bed. There has 
evidently been, therefore, a slight alteration of sea-level in 
favour of the land, and it is interesting to note that in the 
South Orkneys there has also been a recent elevation of 
about the same extent. 

The first thing that attracted one's attention on landing 
was the lower part of the cliff on the left bank of the stream, 
where a bright yellow semicircular patch of rock, some 30 to 
40 feet in radius, formed a prominent contrast to the darker 
rock surrounding it. This was found to be a fine grained 
tufif or peperino, containing abundant black crystals of augite 
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(No. 3). It was evidently water-laid, containing small 
rounded lapilli and scoriae arranged along horizontal lines 
of stratification. 

Specimens of the lava which had overflown this tuff were 
taken from various points (Nos. 2, 4, 7, and (?) 6). In their 
naked eye appearances these varied considerably, but I was 
unable to make out any definite succession of flow. All 
appeared, however, to be lavas, not intrusive sheets. 

Another fragmental rock of very localised occurrence was 
found on the right bank of the stream, between two dykes, 
each about 2 feet thick, and running parallel to the shore, 
6 to 8 feet apart This was of a bright red colour, contain- 
ing numerous crystals of felspar, and was seen only in the 
narrow outcrop on the bank of the stream between the two 
dykes. It was friable, and gave one the impression of being 
a volcanic ash (No. 10) which had accumulated in the hollow 
between the dykes subsequent to their formation. Its 
strictly limited occurrence between the dykes made one 
wonder whether it was not a decomposition product due to 
their influence, but there were no signs of it along the lines 
of contact with the dykes on either side. It may, however, 
have been the slaggy surface of one of the lava flows through 
which the dyke ran. 

On the rising slope on the right bank of the stream there 
was a coarse agglomerate composed of boulders tinnly 
cemented together by scoria3, so as to form a compact mass 
as hard as the solid lava. Many of the boulders were rather 
rounded, and I am inclined to think it had been formed 
under water, although I could not fully satisfy myself on 
this point Some of the rocks in this agglomerate had a 
very white weathered crust (No. 8), and were at drst mis- 
taken for a quartzite, but on exposing a fresh surface they 
were found to be volcanic in nature. As numerous white 
patches of rock had been noted from the ship at various 
parts of the coast, it is possible that this agglomerate has a 
fairly wide distribution throughout the islaud. 

In addition to the double dyke already mentioned, a large 
dyke, about 6 feet wide, cioppeJ out on the shore to the 
north of the peperino (No. 9). This dyke ran at about right 
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angles to the coast-line. Between it and the peperino there 
was a small knob of rock, seemingly also intrusive, which 
contained many large augite crystals ; in fact, these formed 
by far the larger part of the rock mass. 

Besides these rocks found in situ, some specimens were 
taken from boulders in the stream as giving some indication 
of the rocks occurring farther inland. The samples were 
picked from rocks evidently different from those seen in situ. 
A grey, almost homogeneous rock (No. 14) was particularly 
common. Others were red and brown trachyte-like rocks, 
and a sample of grey compact tuff was also obtained. All 
were volcanic with the exception of one small piece of lime- 
stone, picked up at the mouth of the stream. Had this been 
found in situ, its occurrence would be a very strong argument 
in favour of the former existence of a great land area between 
South Africa and South America. But as there is the double 
possibility of its having been carried there by an iceberg or 
by some of the sealers who have visited the island, no positive 
conclusions can be drawn from it. Mr Schwarz has already 
stated ^ pretty strongly, on the evidence of a piece of gneiss 
picked up on Tristan da Cunha, the petrographical evidence 
in favour of a " Flabellites Land," occupying the greater part 
of what is now the basin of the South Atlantic. 

' Scliwar/., '* Rocks of Tristin d'Arunha," Traiia, HatUh African Phil. S^k., 
l!>Or», vol. wi. put i. 8im; also Kii«liiiose-P»io\vn, *' Diego Alvarez or (J oiigh 
Islan.i,* Sriif. t;,o,j. Minj., ll»or», p. 430. L. V. Tirssoii, ** Note^i on s«)nie 
VoKanic Ho<-k.s from Gou^'li's Island,"' Ant. Jour, of Science , 1893, p. 380. 



Notes on the Petrology of Gough Island. 263 



XXII. Notes on the Petrology of Gough Island, 
By R Campbell, M.A., B.Sc. 

(Bead 26th March 1906.) 

The material collected by Dr Firie includes volcanic rocks, 
tuffs, and a boulder of limestone. The volcanic rocks, which 
are all remarkably fresh, comprise several varieties of 
trachyte, trachy-dolerite, and basalt. 

I. Trachytes. 

Trachytes are represented by two types. One of these is 
a rock which varies in colour from very pale brown to 
reddish brown (G. 5, 12, 19).^ Small phenocrysts of felspar, 
biotite, and green augite are embedded in a compact, fels- 
pathic ground-mass. Examined microscopically, the felspar 
phenocrysts, which occur in tabular sections, often showing 
a marginal zone of inclusions with a narrow band of later 
felspar substance, appear to be typical sanidines. Some of 
them, however, exhibit the characteristic fine striation of 
anorthoclase. They enclose fairly large idiomorphic crystals 
of biotite and augite. Next in abundance to the felspar 
comes biotite, showing the usual evidences of magmatic 
resorption. The augite occurs rather sparingly, and is pale 
green in thin section. The ground-mass is holocrystalliue, 
and consists mainly of alkali felspar. Augite occurs spar- 
ingly in a second generation. Zircon, apatite, and magnetite 
are also present. The structure is typically trachytic. 

The specimens examined were obtained in situ. 

The second type (G. 14) is of a pale grey colour, compact 
in texture, and non-porphyritic. In thin section the rock is 
seen to be holocrystalliue, consisting of lath-shaped crystals 
of orthoclase, with scattered, irregular granules and ophitic 
patches of bright green, dichroic, soda-augite, and particles 
of magnetite. Small zircons and apatite needles also occur. 

' Specimens of the various rocks may be seen in the Geoh)gical Museum, 
University of Edinburgh. 
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Parallel arrangement of the felspar laths gives the rock in 
parts a well-marked fluidal structure. 

The specimens sliced were stream boulders. A rock of 
similar appearance, forming a flow or series of flows which 
overlie the brown trachytes, is probably the source of these 
boulders. The agglomerate mentioned above is composed 
largely of angular fragments of a pale grey rock, which is 
identical in microscopic character with that just described 
(G. 8). 

II. Basalts (including Trachy-dolbritks). 

Specimens were obtained from four lava flows and from 
two dykes. 

(6. 2.) Microscopically this is a rock of ashy grey colour, 
with scattered phenocrysts of felspar, augite, and olivine. 
In thin section the phenocrysts are seen to be plagioclase 
felspar, green augite, and olivine. From the extinction 
angles in sections cut at right angles to the albite lamellae 
the felspar is seen to be basic labradorite. The olivine is 
very fresh. None of the phenocrysts are abundant. The 
bulk of the rock consists of a fine grained ground -mass, 
which is largely felspathic. Laths of oligoclase, pale green 
augite (prismatic in habit, and often occurring in cross twins), 
minute needles of apatite, along with particles of iron ore, 
are embedded in poecilitic fashion in a felspathic base. The 
felspathic base has a refractive index well under that of 
Canada balsam, and is probably orthoclase. 

(G. 6.) In this specimen the porphyritic constituents are 
much more abundant and the ground-mass is much lighter 
in colour. The phenocrysts of j^lagioclase frequently occur 
in clusters, and have a glassy appearance in hand specimens. 
Examined microscopically they exhibit albite, pericline, and 
Carlsbad twinning, and well-marked zonary banding. Since 
this banding disappears simultaneously with the idbite 
lamelhu, it is probably due to ultra-microscopic twinning. 
The inclusions consist of large plates of magnetite, small 
rounded olivines, and needles of apatite. Many of the 
crystals show also a marginal zone of inclusions of magnetite, 
augite, etc., which have been enclosed by a later growth of 



Notes on the Petrology of Oough Idand, 265 

the felspar substance. As in G. 2, the plagioclase is a basid 
labradorite. Olivine is abundant in rounded, often much 
corroded, phenocrysts. These show a marginal decomposi- 
tion zone of brown limonite. An aggregation of olivine, 
apatite, and magnetite in one part of the slide is rather 
suggestive of an " olivine nodule." Augite phenocrysts, pale 
green in section, occur sparingly. 

The ground-mass is andesitic in habit It consists largely 
of a network of interwoven laths of oligoclase, through which 
are scattered small augites, magnetite, and many thin needles 
of apatite. The felspathic base, which is so abundant in 
G. 2, here plays a very subordinate part in the composition 
of the rock. 

(G. 4) Macroscopically this is a grey, slaggy, vesicular 
lava, with phenocrysts of olivine and felspar. Examined 
microscopically it is seen to be exceedingly rich in olivine. 
The felspar phenocrysts are again basic labradorite. The 
ground-mass consists mainly of laths of labradorite, with 
green augite, apatite, and magnetite in relatively small 
proportions. 

(G. 7.) In hand specimen this rock shows large pheno- 
crysts of felspar, augite, and olivine in a pale grey ground- 
mass. It weathers to a brown crust. The felspar pheno- 
crysts are labradorite, and usually occur in groups. Most 
of the crystals are surrounded by a narrow zone of more 
acid plagioclase. Microscopic examination reveals the pre- 
sence of numerous idiomorphic prisms of a rhombic pyroxene, 
which shows the characteristic pleochroism of hypersthene. 
The rock is also rich in olivine. Along with these are pheno- 
crysts of a pale green monoclinic pyroxene. 

The ground -mass resembles that of G. 4, but contains a 
fair amount of the felspathic base which is so abundant in 
6.2. 

The most interesting feature in this rock is the occurrence 
together of hypersthene and olivine. 

(G. 11.) This a dark grey rock, mottled all over with 
small phenocrysts of felspar. Microscopic examination 
reveals the presence of scattered phenocrysts of olivine and 
brown augite. One of the latter encloses ophitically a la^^^^^ 
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lath-shaped plagioclase. The felspar phenociysts are basic 
labradorite. The rock is very porous, and the nature of the 
ground-mass is rather obscured by products of decomposition. 
It consists mainly of laths of labradorite, prismatic crystals 
of brown augite, and magnetite. 

The specimens were taken from two narrow dykes, cutting 
the brown trachyte and parallel to the coast-line. 

(G. 9.) The specimen is from the margin of a dyke run- 
ning at right angles to the coast-line. It shows a beautiful 
chilled edge. In thin section it is seen to be a very fine 
grained basaltic rock, with small phenocrysts of basic 
labradorite in a ground-mass which is made up chiefly of 
microlites of augite and plagioclase, with a considerable 
amount of residual glass. One section shows a large pheno- 
cryst of brown hornblende. 

Some of the lavas, which we have termed basalts, appear 
to be types intermediate in character between trachytes and 
normal basalts. While their exact systematic position 
cannot be stated with certainty until chemical analyses 
have been made, the mineral composition seems to indicate 
that they belong to the trachy-dolerites of Abich (inter- 
mediate rocks rich in potassium). Similar transition types 
occur in the Azores, Teneriffe, and Ascension,^ and also in 
the Tristan d*Acunha group.^ Thus it would appear that 
the trachy-dolerites are a constant feature in that line of 
volcanic islands which sweeps across the South Atlantic. 

Tuffs. — The tuffs are greyish to brown in colour, with 
rounded lapilli of volcanic rocks and broken crystals of 
augite and felspar. In thin section they are seen to consist 
mainly of fragments of glass. 

Limestone. — Specimen from a boulder. Microscopic ex- 
amination shows that this rock consists of irregular grains 
of granitic quartz, flakes of muscovite, and much fragmentary 
organic material, conspicuous among which are spines and 
plates of echinoderms: these various constituents are 
embedded in a calcareous cementing material. The rock is 
undoubtedly of terrigenous origin. 

^ Jour. ofGcol.^ V. p. 362. 

- Trans. SoicUi African Phil. .S'oc., xvi. 
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Loch. Townhill Loch, Dunfermline (D. Robertson). Otter- 
ston Loch, Fife, October 1905 (W. Evans). 



GcDus (5) Cyprinotus, G. S. Brady, 1886. 

12. Cyprinotiis prasinu (FisGher), 

1889. Cypris prasina, Brady and Norman, Monograph, Part 1. p. 78. 
1896. OyprinotiLs prasiTia, id., Part II. (Appendix) p. 772. 

Hob. — Pools in an old brickfield at Seafield, near Dunbar, 
August 1890 ; in pools at the mouth of the Peffer Bum, near 
Aberlady, August 1893. Ojfprinotus prasinus was obtained 
by the late James Bennie, of the Geological Survey, in 
material excavated from the bed of the Old "Nor Loch," 
Edinburgh (cf. Proc. Roy. Phys, Soc. Edin., vol. x. p. 139, 
1889). 

Genus (6) Herpetocypris, G. S. Brady and A. M. Norman, 1896. 
Erpetocypris, idem, 1889. 

13. Herpetocypris reptans (Baird). 

1835. Candona reptans, Baird, Trans. Berw. Nat. Club, vol. i. p. 99, 
pi. iii. fig. 11. 

Hab — Duddingston Loch, Loch Leven, Linlithgow Loch, 
Loch Lubnaig, pools on GuUane Links, and various other 
places throughout the district. Loch Ard (Evans). 

14. fferpetocypris strigata (0. F. Miiller). 

1785. Cypris strigata, 0. F. Miiller, Entomoatraca, p. 54, pi. iv. 
figs. 4-6. 

Hah, — Duddingston Loch, Loch Leven, Black Loch near 
L Glow ; pools at Kingsknowe near Edinburgh, May 1888 ; 
Loch Coulter; and about Howietoun, Stirlingshire, 1889. 

15. Herpetocypris tumefacta, G. S. Brady and D. Robertson. 

1870. Cypris tumefacta, B. and R., Ann. and Mag. Nat Hist. (4), 
vol. vi. p. 13, pi. iv. figs. 4-16. 

Hah. — Duddingston Loch, Loch Leven, pools on Luffness 
Links, Loch Achray, Loch Vennachar, Loch Coulter, and 
pools near Howietoun, etc. Ben Ledi, at 2500 feet (Evans). 
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Genus (14) Candona, Baird, 1845. 

25. Candona Candida (0. F. Mtiller). 

1785. Cypris Candida, Miiller, Entoraostraca, p. 62, taf. vi. figs. 7-9. 

Bai. — This appears to be a moderately common species 
throughout the whole district. 

z 

26. Candona n^glecta, G. 0. Sars. 

1887. Candona neglecta, G. O. Sars, Mittelh. Invert. — fauna IV., 
Ostrac. Mediterranea, p. 279, taf. xv. figs. 5-7 ; 
taf. xix. figs. 1-21. 

1889. „ Candida (Part), B. and N., /. c, Part I. p. 99, pi. x. 
figs. 20, 21. 

Hai), — I iind this species generally distributed but not 
very plentiful, and the males appear to be more frequent 
and larger than the females. The following are some of -the 
places where it has been obtained : — Duddingston Loch ($)] 
Loch Leven {$); Linlithgow Loch (?); Cocklemill Bum, 
near Largo ($ and $ ); Lochgelly Loch (^); Camilla Loch 
{$ and ??); Kinghorn Loch {$). 

27. Candona luctea, Baird. 

1850. Candona lactca, Baird, Proc. Zool. Soc. Lond. (1850), p. 255, 

pL xviii. figs. 25-27. 

ffai. — Duddingston Loch, Loch Leven, Camilla Loch, 
Linlithgow Loch, Loch Coulter, and other places within the 
area. 

28. Candona compressa (S. Fischer). 

1851. Cypris compressa, Fischer, Abhandl. iiber das genus Gypris, 

Mem. des Sav. etrang. des Sci. do St. Peterab., t. 7, p. 144, 
taf. ii. figs. 7-12; taf. iii. figs. 1-5. 
1889. Candona pubescens, H. and N., I. c, Part I. p. 101, pi. xii. 

figs. 32-37. 
1900. ,, compressa, Kaufniann, Cyprid. u. Darwinul., p. 871, 
taf. xxvii. figs. 4-6 et seq. 

Hah. — Duddingston Loch (Brady and Norman), Lochgelly 
Loch, Loch Leven, and several other places within the 
district 
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XX TIL A Catalogue of Land, Fresh-Water, and Marine 
Crustacea found in the Basin of the River Forth and 
its Estuary, By Thomas Scott, LL.D., F.L.S., Mem. 
Soc. Zool. de France, etc. 

(Read 26th Mnrch 1906.) 

PAET IT.— THE OSTRACODA, COPEPODA, and 
CIERIPEDIA. 

(Part I., published in the Proceedings, Vol. XVI. pp. 
97-190, contained the Malacostraca, Cladocera, 
and Branchidra.) 

Order OSTRACODA. 

The work that has been mainly followed in the arrange- 
ment and nomenclature of the Ostracoda is that by Professor 
G. S. Brady and the Rev. Canon A. M. Norman, entitled 
"A Monograph of the Marine and Fresh-Water Ostracoda 
of the North Atlantic and North-Western Europe." The 
work was published in two separate portions in the scientific 
Transactions of the Royal Dublin Society. The first portion, 
which formed Part II. of Vol. IV. (Series 2), appeared in 
1889, and the second, which formed Part IT. of Vol. V. of 
the same series, in 1896. 

In this work the Ostracoda are divided into four sections, 
viz. — (Ist) the Podocopa, which comprises all the fresh- 
water and most of the marine species ; (2nd) the Myodocopa, 
which is represented in this Catalogue by only two species, 
Asterope Maria: and Fhilomedes intcrjnmcta ; (3rd) the 
Cladocopa, which is represented by Polycope orbicidaris and 
Polycopsis compressa ; and (4th) the Platycopa — a section 
not represented in this Catalogue. 

As this work has been, with few exceptions, followed 
throngfaout, I have not considered it necessary to mention 
it under every species, and where it is mentioned it is 
referred to as the Monograph (or /. c), Part I. or Part IT., 
as the case may be. 

Various other works have been consulted, two of which 
VOL. XVI. 2 c 
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may be mentioned here, viz., one by Dr G. W. Miiller on 
"The Fresh- Water Ostracoda of Germany," and the other 
by Dr A. Kaufmann on "The Fresh-Water Ostracoda of 
Switzerland." 

Section I. Podocopa. 
Family CvPRiDiDiE. 

Genus (1) Gypria, Zenker, 1854. 

1. Ci/p7*ia exciUpta (S. Fischer). 

1855. Oypris exculpta^ Fischer, Beitrag zur Kenntniss der Ostra- 
coden, Ablidlg. der math.-phys. Klasse der k. bajr. Akad. 
d. Wiss., Bd. vii. p. 652, taf. xiz. figs. S6-3S. 

This species, though widely distributed, is not very 
common in the district under consideration* It has been 
obtained in Loch Leven,^ Lochgelly Loch, Lochs Lurg and 
Dow, Kinross ; Loch Achray, Perthshire ; and Goldenhoof 
Dam, near Howietoun, Stirlingshire. Loch Ard, July 1906 
(W. Evans). 

2. Cypria. ophthalmica (Jurine). 

1820. Moiwcuhts ophihalmicus^ Jurine, Hist, des Monocles, p. 178, 
taf. xix. figs. 16, 17. 

This is one of the most common and widely distributed 
species of our fresh- water Ostracodju 

Genus (2) Cyclocypris, G. S. Brady and A. M. Norman, 1889. 

3. Cyclocypns glohosa (G. 0. Sars). 

1863. Cypris (jlohosa, G. 0. Sars, Om en i Somm., 1862, foretagen 
Zool. Reise i Christianias og Trondhjenis Stifter, p. 27. 

Has been obtained in a pond near Musselburgh in August 
1894 ; Loch Leven, Loch Fitty, Black Loch, Loch Dow, Loch 
Katrine, Loch Achray, Loch Vennachar, and Loch Coulter. 
Teith at Callander (Evans). 

* It will be understood that the Loch Leven mentioned in this Catalogae is 
Loch Leven, Kinross. 
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4. CydocyprU serena (Koch). 

1838. Oypris serena, Koch, Deutschlande Crustaceen, Heft xxi. p. 22. 
1896. Cyclocypris serena, B. aiidN., L c, Part II. (Appendix) p. 718. 

A common and widely distributed species. It has been 
found in Loch a Chroin, at an altitude of 2500 feet, by Mr 
Evans. 

5. Cyclocypris Icevis (0. F. Mtiller). 

1896. Oyeloeypris Icevis, Brady and Norman, /. c. , Part II. (Appendix) 
p. 718. 

This, which is not such a common species as the last, has 
an elliptical instead of an ovate form when looked at from 
above. It has been observed in Duddingston Loch, Loch- 
gelly Loch, pools on Luffness Links, etc. 

Dr G. W. Miiller appears to think that the species referred 
by G. S. Brady and Norman to Cyclocypris serena, Koch, is 
the true C. Icevis of 0. F. Mtiller, and that their C. Icevis 
is probably identical with a form described by Croneberg 
under the name of Cyclocypris pygmcea} 

Genus (3) Cypris, 0. F. MuUer, 1785. 

6. Cypris fuscata, Jurine. 

1820. Cfypris fuscata, Jurine, Hist, des Monocles de Geneva, p. 174, 
pi. xix. figs. 1-16. 

HcLb. — Duddingston Loch ; Upper Elf Loch, Braid Hills ; 
Linlithgow Loch ; Loch Leven. Eoslin Curling Pond, March 
1906 (W. Evans). 

7. Cypris incongruens, Eamdohr. 

1806. Oypris incongruens, Ramdobr, Mag. der Gesells. naturf. 
Freunde in Berlin, Bd. ii. p. 86, taf. iii. figs. 1-12 et seq. 

Hah, — ^Abundant in pools in the brickfield at Portobello in 
the autumn of 1888. In pools on May Island in September 
1890. Common in pools on the side of the Union Canal at 

^ Seottia Browniana (Jones), which up till 1887, when living specimens 
were obtained near Rothesay, was only known as a fossil, was collected in a 
poat-Tertiary deposit at Elie, Fifeshire, by the late James Bennie of the 
Geological Survey (of. Proc, Hoy. Phys, Soc, Edin., vol. x. pp. 339-341, 
1890*91). This form, which is placed between Cyclocypris and Oypris, has 
not yet been found living on the east side of Scotland. 
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Kingsknowe in May 1888. Pond at Hoase-o'-Hill Ydxcz:::^^ 
Midlothian, common, July 1900 (Dr and Miss Sprague). 

8. Cypris virens, Jurine. 

1820. Cypris virens^ Jurine, HUt, des Monocles, p. 174, taf. xvi -^tiii. 
figs. 15, 16. 

Hob, — Duddingston Loch ; pools on Luffness Links ; poo" -^cdIs 
at Slateford; Kilconquhar Loch; Loch Leven. MarchfieKT M 
Pond, July 1900, very common (Dr and Miss Sprague^^ae). 
Roslin Curling Pond, March 1906 (Evans). 

9. Cypris affinis, Fischer. 

1851. Cypris affinis, Fischer, Ueber das genus Cypris, p. 82, pi. i- 

figs. 9-11. 
1889. ,, reticulata, Brady and Norman, /. c, Part I. p. r^m^^, 

pi. viii. figs. 1, 2; pi. xi. figs. 5-7. 
1900 ,, affinis, Kaufinann, Cypriden u. Darwinuliden ^r"^ ^^ 

Schweiz, Revue Suisse de ZooL, T. 8. p. 272, taf. is""^"^' 

figs. 17-20 e^^. 

Hah. — Camilla Loch, Fifeshire, and Duddingston Loc — ^• 
This species does not appear to be very common. (I ha^^^e 
recorded C. affinis from Linlithgow Loch, but the dissectiot^^^ 
show that the specimens belong to C, ficscata,) 

10. Cypris obliqua, G. S. Brady. 

18G8. Cypris ohliqua, Brady, Men. rec. Brit Ostrac, p. 364, 
pi. xxiii. figs. 33-38. 

Hah. — Lurg Loch (near L. Glow), Kinross-shire; Loch- 
gel ly Loch and Loch Achray. Craigleith Quarry, near Edin- 
burgli, February 1901, one specimen (Dr and Miss Sprague). 



Genus (4) Eurycypris, G. W. Muller, 1898. 

11. Eurycypris piihera (0. F. Muller). 

1785. Cypris puhcra, 0. F. Miillcr, Entomostraca, p. 56, taf. v. 

figs. 1-6. 
1900. Eurycypris pubei-a, G. W. Muller, Doutschl. Sussw. -Ostrac, 

p. 54, taf. xiii. fig?. 1-11. 

ITah, — Duddingston Loch (Baird, Norman, and myself); 
Kilconquhar Loch ; Kinghorn Loch (common) ; Lochgelly 
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EiOch. Townhill Loch, Dunfermline (D. Eobertson). Otter- 
3ton Loch, Fife, October 1905 (W. Evans). 



Genus (5) Cyprinotus, G. S. Brady, 1886. 

12. Cyprinotus prasina (Fischer). 

1889. Cypris prasina, Brady and Norman, Monograph, Part 1. p. 78. 
1896. Oyprinotibs prasijia, id., Part II. (Appendix) p. 77*2. 

Hiib. — Pools in an old brickfield at Seafield, near Danbar, 
August 1890 ; in pools at the mouth of the Peffer Bum, near 
Aberiady, August 1893. Cyprinotus prasinus was obtained 
by the late James Bennie, of the Geological Survey, in 
material excavated from the bed of the Old "Nor Loch," 
Edinburgh (cf. Proc. Boy. Phys, Soc, Edin,, vol. x. p. 139, 
1889). 

Genus (6) Herpetocypris, G. S. Brady and A. M. Norman, 1896. 
Erpetocypris, idem, 1889. 

13. Herpetocypris reptans (Baird). 

1835. Candona reptans, Baird, Trans. Berw. Nat. Club, vol. i. p. 99, 
pi. lit. fig. 11. 

Hah — Duddingston Loch, Loch Leven, Linlithgow Loch, 
Loch Lubnaig, pools on GuUane Links, and various other 
places throughout the district. Loch Ard (Evans). 

14. Herpetocypris strigata (0. F. Miiller). 

1785. Cypris strigata^ 0. F. Miiller, Entomostraca, p. 54, pi. iv. 
figs. 4-6. 

Hob, — ^Duddingston Loch, Loch Leven, Black Loch near 
L. Glow; pools at Kingsknowe near Edinburgh, May 1888; 
Loch Coulter ; and about Howietoun, Stirlingshire, 1889. 

15. Herpetocypris tumefacta, G. S. Brady and D. Robertson. 

1870. Cypris iuviefacta, B. and R., Ann. and Mag. Nat. Hist. (4), 
vol. vi. p. 13, pi. iv. figs. 4-16. 

^flti. — Duddingston Loch, Loch Leven, pools on Luffness 
Links, Loch Achray, Loch Vennachar, Loch Coulter, and 
pools near Howietoun, etc. Ben Ledi, at 2500 feet (Evans). 
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Genus (7) nyodromns, G. 0. Sars, 1894 

16. IlyodroiinLs olivacea (G. S. Brady and A. M. Norman). 

1889. Erpttocypris olivacea, B. and N., i. c., Part I. p. 89, pL viii. 

6g8. 3, 4. 
1896. llyodromiu olivacea, L c, Part II. (Appendix) p. 724. 

JIdb. — Duddingston Loch, Kinghorn Loch, Black Loch 
near L. Glow. 

17. Ilyodromtis Rohertsoni, G. S. Brady and A. M. Norman. 

1889. Erpetocypris Robertsoni, B. and .N., /. c, Part I. p. 88 (with 

two text figures). 
1896. Uyodromus Hobertsoni, I, c, Part II. (Appendix) p. 724. 

Hab. — Linlithgow Loch; Black Loch near L. Glow, 
14th September 1889. 

Genus (8) CypridopBis, G. S. Brady, 1867. 

18. CypHdopsis villosa (Jurine). 

1820. Moiioculus mllosus, Jurine, Hist des Monocles, p. 178, pi. xix 

figs. 14, 15. 
1868. Cypridopsis villosa, Brady, Mon. rec. Brit. Ostrac, p. 377, 

pi. xxiv. figs. 11-16; pi. xxxvi. fig. 9. 

Hab, — Duddingston Loch, Loch Leven, and in various 

other lochs and ponds tliroughout the district 

19. Ci/j)rido2}sis acukata (Lilljeborg). 

18r)3. Ci/pris (icukata, Lillj., Dc Crust, ex Ord. tiib., p. 117, 

taf. xi. fig.s. 15, 16. 
1868. Cupridopsh aculcata, Brady, /. c, p. 376, pi. xxiv. figs. 16-20; 

pi. xxxvi. tig. 10. 

ILdt. — Pools in an old bricktield at Seafield, near Dunbar; 
GuUane, near Aberlady, August 1893. Craraond Island, 
July 1901 (l)r and Miss Sprague). 

Genus (9) Pionocypris, G. S. l')rady and A. M. Norman, 1896. 

20. rionocjiprls rid if a (0. F. Miiller). 

1785. Cy/>ris vidua, 0. F. iMiiller, Entoniostraca, i>. 55, taf. iv. 

ti^s. 7-9. 
1889. Cypridopsis vidua, 11 ami X., /. c, Part I. i>. 89. 
1896. Pionocypris vidua, id., ibid., Part II. (Appendix) p. 726. 

Hub. — Duddingston Loch, Loch Leven, Loch Coulter, Loch 
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pools on the shore at Aberlady; pools in an old brickfield 
at Seafield, near Dunbar; mouth of the Cocklemill Burn, 
Largo Bay. 

77. Cytheridea lacustris (G. O. Sars). 

1862. Cythere lacustris, G. 0. Sars, Zoolgisk Reise i. Sommeren, 
1862, p. 30. 

Sab. — Union Canal, near Edinburgh (D. Robertson) ; I^och 
Leven, moderately frequent. 

Genus (25) Eucythere, 6. S. Brady, 1868. 

78. Eucythere declivis (Norman). 

1864. Cythere declivis, Norman, Nat. Hist. Trans. Northumb. and 
Durh., vol. i. p. 16, pi. v. figs. 9-12. 

Hoi. — Off the west side of Inchkeith and various other 
places; frequent. 

Genus (26) Krithe, G. S. Brady, Crosskey, and 
Robertson, 1874. 

79. Krithe bartonensis (T. R. Jones). 

1856. Cytherideis hartonensis, Jones, Mon. Ter. Entom., p. 50, 
pi. V. figs. 2 a, b; Sa, b. 

Hah. — Near the mouth of the Forth estuary ; moderately 
common. 

Genus (27) Loxoconcha, G. 0. Sars, 1862. 

80. Loxoconcha impressa (Baird). 

1850. Cythere impressa, Baird, Brit. Entom., p. 178, pi. xxi. fig. 9. 

Hab. — Aberlady Bay, Largo Bay, and other parts of the 
estuary; frequent. 

81. Loxoconcha guttata (Norman). 

1864. Cyihere gulUUa, Norman, Nat. Hist. Traiia. Northumb. and 
Darh., vol. i. p. 19, pi. vi. figs. 9-12. 

ffab. — ^Firth of Forth (Brady and Norman), South Bay 
and off North Berwick ; frequent. 
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Genus (11) Aglaia, G. S. Brady. 

22. Aglaia complanata^ G. S. Brady and D. Kobertson. 

1869. Aglaia coinplanala, B. and R., Ann. and Mag. Nat. Hist. (4), 
vol. iii. p. 66, pi. XX. figs. 4, 5. 

Hab.— Forth at Bo'ness (David Robertson). The late 
Dr Robertson, who obtained this rare form among some 
material collected by himself at Bo'ness, informed me 
in lit, of its occurrence there, but I have not met with it 
myself. 

Grenus (12) Notodromas, Lilljeborg, 1853. 

23. Notodromas monucha (0. F. Miiller). 

1785. Cypris vumacha, Miiller, Entomostraca, p. 60. taf. v. figs. 6-8. 

Hah. — Pools on Luffuess Links ; in a pond near Mussel- 
burgh ; Lochgelly Loch and Camilla Loch, Fifeshire. Burnt- 
island Reservoir and Loch Rusky, 1906 (Evans). 

Genus (13) Cyprois, Zenker, 1854. 

24. Cyprois marginata (II. E. Straus). 

1821. Cypris marginata^ Straus, M ei noire -sur les Gypris, Meiu. du 

Mus., vol. vii. p. 59, pi. i. figs. 20-22. 
1889. Ci/pruis Jtaca, H. and N., I. c, Part I. p. 97, pi. viii. figs. 

IS, 19; J.], xii. figs. 13-21, 28. 

Hah. — Duddiiigston Loch (A. M. Norman). In 1889 I 
found this species in moderate abundance at the upper end 
of the Loch — not in the Loch itself, but in little pools on 
the marshy ground behind the fringe of tall reeds. I 
observed it again in September 1898 on the same marshy 
ground, but not so plentiful as in 1889. I do not remember 
ever having found it in the loch itself. This species was 
collected by the late Mr James Bennie, of the Geological 
Survey, in a post-Tertiary fresh-water deposit at Kirkland 
of Leven, Fifeshire (cf. Free. Roij. Phys. Soc, vol. x. 
pp. 335-337, 1890-91). 
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Genus (14) Candona, Baird, 1845. 

25. Candona Candida (0. F. Mtiller). 

1785. Cypris Candida, Miiller, Entoraostraca, p. 62, taf. vi. figs. 7-9. 

Hah. — This appears tx) be a moderately common species 
throughout the whole district. 

26. Candona neglecta, G. 0. Sars. 

1887. Candona neglecla, G. O. Sara, Mittelh. Invert — fauna IV., 
Ostrac. Mediterranean p. 279, taf. xv. figs. 5-7 ; 
taf. xix. figs. 1-21. 

1889. „ Candida (Part), B. and N., /. c, Part I. p. 99, pi. x. 
figs. 20, 21. 

Hob, — I lind this species generally distributed but not 
very plentiful, and the males appear to be more frequent 
and larger than the females. The following are some of the 
places where it has been obtained : — Duddingston Loch ( ^ ); 
Loch Leven {$)\ Linlithgow Loch ($); Cocklemill Burn, 
near Largo {$ and $); Lochgelly Loch {$)\ Camilla Loch 
{$ and ?$); Kinghorn Loch {$). 

27. Candona luctea, Baird. 

1850. Candona lactea, Baird, Proc. Zool. Soc. Lond. (1850), p. 255, 

pL xviii. figs. 25-27. 

ffab, — Duddingston Loch, Loch Leven, Camilla Loch, 
Linlithgow Loch, Loch Coulter, and other places within the 
area. 

28. Candona compressa (S. Fischer). 

1851. Cypria compressa, Fischer, Abhandl. iiber das genus Cypris, 

Mem. des Sav. etrang. des Sci. do St. Peterab., t 7, p. 144, 
taf. ii. figs. 7-12; taf. iii. figs. 1-5. 
1889. Candona pubescais, B. and N., I. c. Part I. p. 101, pi. xii. 

figs. 32-37. 
1900. ,, compressa, Kaufniann, Cyprid. u. Darwinul., p. 371, 
taf. xxvii. figs. 4-6 et scq. 

Hah, — Duddingston Loch (Brady and Norman), Lochgelly 
Loch, Loch Leven, and several other places within the 
district 
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29. Candona stagncUis, 6. 0. Sars. 

1890. Candona stagnalis^ G. O. Sars, Christ yideD8-Sel8k.ForiiftndL, 

p. 69. 

1891. ,, anibigua, T. Scott, Ninth Rept F. 6. S., pt iii. 

p. 277, pi. iv. fig. 7 (K. 

Hah. — Lochgelly Loch and Loch Fitty, Fifeshire; not 
common. 



30. Candona rostraia, Brady and Norman. 

1889. Candona rostratay B. and N., I. c, Part I. p. 101, pi. «• 
figs. 11, 12, 12a, b; pi. xii. figs. 22-81. 

ffab — Duddingston Loch, Lurg Loch, Baith Lake, pond 
at Howietoun ; not common. The larva of the tapeworm, 
Tcenia gracilis^ has been found encysted in a specimen of 
this species collected in Duddingston Loch.^ 

31. Candona /aba:formis (Fischer). 

1851. Cypris fahccformis^ Fischer, Ul)er das genus Cypris, p. 146, 
pi. iii. figs. 6-16. 

Hal). — Duddingston Loch ; marl - pit, near Davidson's 
Mains, Edinburgh; pools on Lutiness Links; Loch Fitty, 
and other places in Fifeshire ; Linlithgow Loch ; and in a 
pool near Howietoun. 

32. Candona acuminata (Fischer). 

1851. t'lfpris acuminata, Fischer, Ul>er das genus Cypris, p. 1-jS, 
taf. iv. figs. 12-16. 

Hah. — Ditch beside Harelaw Dam, Balerno; Threipniuir 
Reservoir; Loch Fitty; ponds at Howietoun; and Loch 
Coulter. 

The specimens recorded here a^^ree closely with the female 
of Candona cauihUa, figured by Kaufmann in Ci/pridcn u. 
Darwinulidcn dcr Schwciz, p. 365, taf. xxiv. figs. 16-20; 
taf. XX vi. figs. 17-23. 

* Proc. Roy. Phys. Soc, vol. x. p. 314 (witli text-figure), 1890-91. 
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unfortunately accidentally crushed by the object-glass of the 
microscope having been lowered down on it. I have examined 
a considerable number of C, acuticostata and allied forms, 
but have failed to observe any with which C, hodotria could 
be incorporated. 

94. Cytherura striata, G. 0. Sars. 

1865. Cydurura striata, G. O. Sars, I. c, p. 74. 

Hab, — Off Musselburgh, Largo Bay, and other parts of the 
estuary ; moderately frequent. 

95. Cytherura angulatay G. S. Brady. 

1868. Cytherura angulata, Brady, Monograph recent British Ostra- 
coda, p. 440, pi. xxzii. figs. 22-25. 

£rab, — Dredged off the west side of Inchkeitli and other 
parts of the estuary, but not very plentiful. 

96. Cytherwra undata, G. 0. Sars. 

1865. Cytherura undata, G. 0. Sara, I. c, p. 75. 

Hoi. — Dredged off Musselburgh, and off the west side of 
Inchkeith and other places. It appears to be generally dis- 
t^buted, but being very small (about the ^V^^ ^^ ^^ ^^^^ ^ 
length) it is easily overlooked. 

97. Cytherura produda, G. S. Brady. 

1868. Cytherura producta, Brady, Mon. rec. Brit. Ostrac, p. 443, 

pi. xxxii. figs. 60, 61. 
1890. „ mucronata, T. Scott, Eighth Kept F. B. S., 

pt. iii. p. 323, pi. xii. figs. 3-5 (? juv.). 

-QoJ. — Dredged in Largo Bay and off St Monans, but not 
*^>^^ common. 

^^S. Cytherura niyrescens (Baird). 

1850. Cythere nigrescens, Baird, Brit. Entom., p. 171, pi. xxi. 
figs. 4, 4a. 

■^^^dh. — South Bay, off Musselburgh, common. It has also 
^"^^ observed in other parts of the estuary. 
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Grenas (17) Ilyocypris, Brady and Norman, 1889. 

36. Myocypris gihba (Ramdohr). 

1808. Cypris gibba, Ramdohr, Mag. der Gesells. uaturf. Freunde in 
Berlin, ii. p. 91, tof. iii. figs. 13-17. 

Hah. — Union Canal, near Edinburgh, 4th September 1889. 
I obtained a number of specimens here — the only place 
where I have observed it within the district. The shell of 
this species is ornamented with prominent tubercles. 

37. Ilyocypris histrigata (Jurine). 

1820. Monoeulus bistrigatus, Jorine, Hist. Nat. des Monocles, 

p. 177, pi. xix. figs. 12, 13. 
1838. Ci/pris biplicata, Koch, Deutschlands Crustaceen, H. 21 (161): 

fig. zvi. 

Hab. — Duddingston Loch, Loch Leven, eta This species 
is generally distributed throughout the district. I have 
occasionally observed specimens distinctly larger than some 
of the others, but could find no other difference sufBcient to 
permit of their separation even as a variety. 

(Jenus (18) Pontocypris, G. O. Sars, 1865. 

38. Pontocypris mytiloides (Norman). 

1862. Cythcrc mytiloides, Norman, Ann. and Mag. Nat. Hist (3), 
vol. ix. p. 50, pi. iii. figs. 1-3. 

Huh. — Off Aberlady, oft' Musselburgh, and various other 
parts of the Forth estuary. Living specimens are usually 
moderately dark in colour. 

39. Pontoci/pris nciqiiuictata, G. S. Brady. 

1806. Pontocypris acupundaUi, Brady, Brit. Assoc. Report (1866), 

p. 209. 
1868. ,, ,, Brady, Mon. rec. Brit. Ostrac, 

p. 386, 1)1. xxiv. figs. .53-56. 

Hah. — Oft" 8t Monans aud one or two other places in the 
estuary, 1890; rare. Living specimens are brownish iu 
colour, and the surface is minutely punctate. 

40. Pontocypris triyonella, G. 0. Sars. 

1865. Pontocypris triijondJa, G. 0. Sars, Ovcrsigt af Norges mar. 
Ostiac, p. 16. 

Hah. — Largo Bay and other parts of the estuary, but 
not very common. 
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Genus (19) Argillcecia, G. 0. Sars, 1865. 

41. Argillcecia cylindrica, G. O. Sars. 

1865. Argillcecia cylindrica, 6. 0. Sara, I, c, p. 18. 

i/a6.— Firth of Forth (Brady and Robertson). Off St 
J^i^onans, rare. 

Family B a i R d ii d ^e. 
Genus (20) Bairdia, M'Coy (? 1849). 

42. Bairdia infMa (Norman). 

1862. Cythere ivjtata, Norman, Ann. and Mag. Nat. Hist. (8), 

vol. ix. p. 49, pi. iii. figs. 6-8. 
1868. Bairdia inflata^ Brady, Mon. rec. Brit. Ostrac, p. 388, 

pi. xxvii. figs. 9-17; pi. xxxviii. fig. 5. 

Hob, — Dredged off St Monans, 1889; rare. The specimens 
were of a brownish colour, and tumid, as indicated by the 
name. 

Family DARWiNULiDiE. 
Genus (21) Darwinula, Brady and Robertson, 1885. 

43. Darwinula Stevensoni, Brady and Robertson. 

1870. Polycheles Stevensonif B. and R., Ann. and Mag. Nat. Hist. 
(4), vol. vi. p. 25, pi. vii. figs. 1-7; pi. ii. figs. 4-14. 

Hab, — Loch Lubnaig, Perthshire, rare ; obtained near the 
east shore by hand-net on 29th September 1894. This 
somewhat rare species was obtained by the late James 
Bennie in a lacustrine deposit in the Meadows, Edinburgh. 
(Cf. " The Ancient Lakes of Edinburgh," by James Bennie 
and T. Scott, Proc. Boy, Fhys, Soc. Bdin., vol. x. p. 131.) 

Family CvTHERiDiE. 
Genus (22) Cythere, O. F. Muller, 1785. 

44. Cytliere lutea, 0. F. Muller. 

1785. Cythere lutea^ Miiller, Entomostraca, p. 65, taf. vii. figs. 3, 4. 

Hab. — Forth estuary, especially inshore — a common British 
species. 
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45. Cohere pettueida, Baird. 

1850. Cftkert ptUmeida, Baud, Brit. Entom., p. 178, pl.xxiJg.7. 

Hah, — Cramond Island, taken with hand-net at low water 
in 1889, and snbaeqaently in other parts of the estuary, 
chiefly in brackish water. 

46. Cfthere conftaa^ Brady and Norman. 

1865. Cyikert peliueida, G. O. Sara (not Baird), Overaigt af Norges 

mar. Ostrac., p. 31 
1889. „ con/usa, B. and N., L c, Pt. I. p. 127, pi. xi^ 

6g8. 16-18. 

ffab, — Largo Bay, off Mnsselbnrgh, and other places; 
moderately freqnent. 

47. Cythert parctllanea, G. S. Brady. 

1889. Cythert ponxllanea, B. and K., /. c, Pt. I. p. 127, pi n^- 
figs. 2224. 

ffab. — Soath Bay, off Musselburgh, and other places, but 
for the most part in shallow water that is slightly brackish. 

48. Cohere tenera, G. S. Brady. 

1868. Cytkert Unera, Brady, Mon. rec Brit. Ostrac., p. 599. 
pi. xxviiL figs. 29-82. 

Hah. — South r>ay, and deep water west of May Island; 

not common. 

49. Ci/there setnipinictata, G. S. Brady. 

1868. Cyt-urc { ?) scmipiinct€Uat Brady, Mon. rec. Brit. Ostrac, p. ^1^' 

pi. xxix. figs. 33-37. 

ILih. — Aberlady Bay and Largo Bay ; not common. 

50. Cijthcre cns2)ata, G. S. Brady. 

1SS9. Cytherc crispata, B. and N., L c, Pt. I. p. 131, pi. xv. 
*figs. 1,2. 

Hah, — Off the west side of Inchkeith; scarce. 

51. Cythere gihhosa, Brady and Robertson. 

1869. Cythert' [jibhosa, B. and R., Ann. and Mag. Nat. Hist. (4), 

vol. iii. p. 368, pi. xxi. figs. 1-3. 

Hah, — Brackish pools at the mouth of the Cocklemill 
Burn, Lirgo Boy, 1890. 
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52. Cythere semiovata, T. Scott. 

1890. Cythere semiovata, T. Scott, Eighth Rept. F. B. S., pt. iii. 

p. 821, pi. xii. figs. 1, 2. 
1896. „ „ B. and N., Z. c, Pt. II. (Appendix) p. 782, 

pi. Ixiii. figs. 14, 15. 

Hab. — Off St Monans, frequent. I had at first some doubt 
concerning the validity of this species, but having as yet seen 
30 described form with which it could agree, either as adult 
yt young, it is retained in this Catalogue. In the original 
3escription of the species, "anterior" end should read 
* posterior " end, and vice versa, 

53. Cythere albomactdata, Baird. 

1850. Cythere alboinaeulata, Baird, Brit. Entomostraca, p. 169, 
pi. XX. fig. 7. 

Hob, — Off Bo'ness and throughout the estuary, but 
apparently not very plentiful. 



54. Cythere Bobertsoni, G. S. Brady. 

1868. Cythere Robertsont, Brady, Ann. and Mag. Nat. Hist. (4), 
vol. ii. p. 38, pi. iv. figs. 5, 8-10. 

Hab. — Dredged in the neighbourhood of Inchkeith, as well 
as in other parts of the estuary, but not very common. 



55. Cythere canvexa, Baird. 

1850. Cythere convexa, Baird, Brit. £ntomo8traca, p. 174, pi. ixi. 
fig. 3. 

Hab. — Firth of Forth; distribution similar to that of 
C. Bobertsoni, but it appears to be even scarcer. I have 
observed it only sparingly. 

56. Cythere limicola, A. M. Norman. 

1865. Cythere limieola, Norman, Nat. and Mag. Hist Trans. 
Northumb. and Durham, vol. L p. 20, pi. vi. 

Hoi. — South Bay, and in deep water west of May Island 
(1888). I find this to be a moderately rare species in the 
Firth of Forth. 
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1872. Paradoxoiiama orcadetue, B. and R., Ann. and Mig. M 
Hist. (4), vol. iz. p. 58, pL L figi. 5-7. 

Hob. — Off St Monans ; rare. 

125. ParadooDoetoma Hodgei, O. S. Brady. 

1870. PwradoQoosUnma Hodgei, Brady, Nat Hist. Trans. Northnmb. 
and Darh., vol. iii. p. 871, pL ziL figs. 12, 18. 

Sab. — Off St Monans, frequent ; ako near Fidra. 

126. Paradoxostomaflexuoetim, G. S. Brady. 

1868. Bythocythere (?) flexuom, Brady, Brit Assoc Beport (18M), 

p. 211. 

1889. Paradoxorioma jUxwrnim^ B. and N., I. e., Fart L p. S8(, 

pi. xxi. figs. 11, 12. 

j?ai.— Firth of Forth (Brady and Bobertaon). Off Bo'neK, 
South Bay, and other parts of the estuary; frequent 

127. Paradoxostoma affine, T. Scott 

1890. Paradoxaioma affim/^ T. Soott, Eighth Bept f . B. 8., pt in. 

p. 826, pi. ziL figs. 8, 9. 
1896. „ „ B. and N., L c, Ftot XL (Appesdix) 

p. 739, pL LriiL figs. 10, 11. 

Hah, — Off St Monans ; not common. The species which this 
form most closely resembles is the Paradoxoetoma arcmium 
of G. S. Brady, but it is not so narrow posteriorly, and its 
greatest breadth is nearer the posterior extremity. It has also 
been taken by Canon Norman near Inveraray, Loch Fyne 

Genus (37) Machaerina, Brady and Norman, 1889. 

128. MachoRrina tenuissima (Norman). 

1869. BythoofChere tenuissima^ Norman, Brit Assoa Bept for 1868, 

p. 294. 

Hah, — Dredged in deep water west of May Island; not 
common. Also observed in the stomach of a Five-beaided 
Eockling captured in the Forth on 13th May 190 L This 
species is remarkably compressed, and though moderately 
high in the middle, both ends taper gradually to a oanow 
point, imparting to the shell a very slender appearance. 
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64. Cythere coticinna, Eupert Jones. 

1856. Cythere eoncinna, Jones, Tert. Entom., p. 29, pi. iv. fig. 7 a-/. 

Hah, — South Bay, Largo Bay, west of May Island ; not 
A/'ery common. Firth of Forth (Brady and Norman). 

65. Cythere finmarchica (G. 0. Sara). 

1865. Cythereis finmarchica^ G. 0. Sars, Oversigt af Korges marine 
Ostracoder, p. 41. 

Hah.—0« St Monans, frequent (1890). 

66. Cythere angulata (G. 0. Sars). 

1865. Cythereis angulata, G. 0. Sars, I. r., p. 40. 

Hob, — Firth of Forth (Brady and Norman). Dredged in 
<leep water west of May Island, not common ; and sub- 
sequently in one or two other parts of the estuary. 

67. Cythere dunelmensis (Norman). 

1865. Cythereis dunebneyisiSf Norman, Nat. Hist. Trans. Northumb. 
and Durh., vol. i. p. 22, pi. vii. figs. 1-4. 

ffab, — Firth of Forth (Brady and Norman). Dredged in 
deep water west of May Island, 1888. 

68. Cythere antiquata (Baird). 

1867. Cythereis atUiquataj Baird, Brit. Entora., p. 176, pi. xx. fig. 2. 

Hctb. — Firth of Forth (Brady and Norman). Dredged near 
Inchkeith and in South Bay; not common. 

69. Cythere Whitei (Baird). 

I860. Cythereis Whitei^ Baird, L c, p. 175, pi. xx. figs. 3, 3a. 

Hab. — Largo Bay ; not common. 

70. Cythere Jonesii (Baird). 

1850. Cythereis Jonesii, Baird, I. c, p. 175, pi. xx. fig. 1. 

ffdb. — South Bay, deep water west of May Island, and 
other places in the estuary ; not common. 

VOL. XVL 2 D 
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Genus (23) Limnicythere, G. S. Brady, 1867. 

71. Limnicythere inopincUa (Baird). 

1850. Cythere inopinata, Baird, /. c, p. 172, pi. xxi. 6g8. 1, 1 a-e. 

Hob, — Duddingston Loch, Loch Leven, Linlithgow Locb ^ 
Kilconquhar Loch, Lochgelly Loch, and other places. It vs^ 
a small species that lives amongst the mud, and is easily^ 
missed. 

72. Limnicythere Sancti-Pati'icii, G. S. Brady and D- 

Robertson. 

1869. Limnieytherf. Sancti-Patricii, B. and R., Ann. and Mag. Nat. 
Hist. (4), vol. iii. p. 17, pi. xviiL figs. 8-11 ; pi. xxi. tig. 4. 

Hah, — Loch Leven, moderately frequent This is the 
only loch within the district where this species has been 
observed. 

Genus (24) Cytheridea, Bosquet, 1852. 

73. Cytheridea elongata, Brady. 

1868. Cytheridea elongata^ Brady, Mon. rec. Brit. Ostrac., p. 421, 
pi. xxviii. figs. 18-16 ; pi. xl. fig. 6. 

Hdlh—Yivih of Forth (G. S. Brady). Oflf the west side 
of luchkeith, and a few other parts of the estuary ; not 
common. 

74. Cytheridea papulosa, Bosquet. 

1862. Cyfhcn'dcd paju'llom, Bosq., Eiitoni. fossil des terrains de la 
France, p. 42, ]»1. ii. fig. 5a-d. 

Hah. — South Bay, off North Berwick, and some other 
places ; not common. 

75. Cythendea punctillata, Brady. 

1865. Cytheridra punctilldta, Brady, Ann. and Mag. Nat. Hist. (3), 
vol. xvi. p. 18f>, pi. ix. ligs. 9-11. 

Hah. — Aberlady Bay, Largo Bay, and other places. 
7G. Cytheridea torosa (Jones). 

18r»0. Candona torosa^ Jones, Ann. and Ma^. Nat. Hist. (2), vol. vi. 
1>. 27, pi. iii. fig. 6. 

Hah, — Granton Harbour (Jl). Kobertson) ; brackish -water 
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pools oil the shore at Aberlady; pools in an old brickfield 
at Seafield, near Dunbar; mouth of the Cocklemill Burn, 
Largo Bay. 

77. Cytheridea lacustris (G. 0. Sars). 

1862. Cythere lacustris^ G. 0. Sars, Zoolgisk Reise i. Sommeren, 
1862, p. 30. 

Hab. — Union Canal, near Edinburgh (D. Eobertson) ; T^ch 
Leven, moderately frequent. 

Genus (25) Eucythere, G. S. Brady, 1868. 

78. Eucythere declivis (Norman). 

1864. Cythere declivis, Norman, Nat. Hist. Trans. Northnmb. and 
Durh., vol. i. p. 16, pi. v. figs. 9-12. 

Hab, — Off the west side of Inchkeith and various other 
places; frequent. 

Genus (26) Krithe, G. S. Brady, Crosskey, and 
Robertson, 1874. 

79. Krithe bartonensis (T. R. Jones). 

1856. Oytherideis bartonensis, Jones, Mon. Ter. Entom., p. 50, 
pi. V. figs. 2a, b; 9a, b. 

Hab, — Near the mouth of the Forth estuary ; moderately 
common. 

Genus (27) Loxoconcha, G. 0. Sars, 1862. 

80. Loxoconcha impressa (Baird). 

i860. Cythere impressa, Baird, Brit. Entom., p. 178, pi. xzi. fig. 9. 

Hab, — Aberlady Bay, Largo Bay, and other parts of the 
estuary; frequent. 

81. Loxoconcha guttata (Norman). 

1864. Cythere guttata, Norman, Nat. Hist. Trafcs. Northumb. and 
Durh., vol. i. p. 19, pi. vi. figs. 9-12. 

Hab. — Firth of Forth (Brady and Norman), South Bay 
and off North Berwick ; frequent. 
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82. Loosoconcha viridis (0. F. Muller). 

1785. Cythere viridis, Mailer, Entomostraca, p. 64, taf. vii. figs. 1, 1. 

Hob. — Gran ton Harbour (D. Eobertson); Largo Bay, 
rather rare. 

83. Loxoconcha mvltifora (Norman). 

1864. Cythere muUi/ora, Norman, Nat. Hist. Trans. Northumb. 

and Durh., vol. i. p. 18, pi. vi. figs. 13-16. 

ffab. — Granton Harbour (D. Robertson). This is the only 
record for the Forth known to me. The species is, however, 
widely distributed, and is likely to occur in other parts of 
the estuary. 

84. Loxoconcha ptcsilla, Brady and Eobertson. 

1870. LoQcoamcha puaUla, B. and R , Ann. and Mag. Nat. Hist. (4), 
vol. vi. p. 28, pi. viii. figs. 1-8. 

Hah. — ^Taken in the vicinity of Cramond Island where the 
water is somewhat brackish; apparently rare. Firth of 
Forth (Brady and Norman). 

85. Loxoconcha tamarindus (T. R Jones). 

1856. Cytheridcis tamarindtcs, Jones, Tert. Entom., p. 49, pi. iii. 
figs. 4a, Ah. 

Hah. — Near Inchkeith, South Bay, and off North Berwick; 
frequent. 

86. Loxoconcha fin f/ His, G. 0. Sars. 

1865. LoxoconcJui fragilis, G. 0. Sars, Oversigt af Norges marine 

Ostracoder, p. 65. 

Hah, — Firth of Forth (Brady and Norman). This appears 
to be a rare species in the estuary. I have not myself 
observed it. 

Genus (28) Xestoleberis, G. 0. Sars, 1865. 

87. Xcstoleheris aurantia (Baird). 

1835. Cythcrc aurantia, Baird, Mag. Zool. and Bot, vol. ii. p. 143, 
pi. V. fig. 26. 

Hah. — Off St Monans, Aberlady Bay, Largo Bay, etc., but 
not very plentiful. 
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88. Xestoleberis depressa, G. O. Sars. 

1865. Xestoleberis depressa, G. O. Sara, Overeigt af Norges marine 
Ostracoder, p. 68. 

ffab. — Off the west side of Inchkeith ; rather rare. 



Genus (29) Cytherura, G. 0. Sars, 1865. 

89. Gytlierura gibha (0. F. MuUer). 

1785. Cythere ffibba, Miiller, Entomostraca, p. 66, pi. vii. figs. 7, 8. 

1889. Cytherura gibba, B. and N., I. c, Part I., p. 190, pi. xviii. 

figs. 13-16; pi. xxii. figs. 6-12 ; pi. xxiii. fig. 8. 

Hah. — Granton Harbour (D. Eobertson), Largo Bay, and 
off Aberlady. 

90. Cytherura cornuta, G. S. Brady. 

1838. Cytherura coniuta, Brady, Mon. rec. Brit. Ostrac, p. 445, 
pi. xxxii. figs. 12-15. 

Hab, — Near Fidra Island ; off Musselburgh, and Burnt- 
island. 

91. Cytherura sella, G. 0. Sars. 

1865. Cytherura sella, G. 0. Sara, I. c, p. 78. 

ffab. — Largo Bay, South Bay, and other parts of the 
estuary ; moderately frequent. 

92. Cytherura acuticostata, G. 0. Sars. 

1865. Cytherura acuticostata, 6. O. Sars, L c, p. 76. 

Hab. — Dredged off the west side of Inchkeith. This is 
said to be one of the commonest species belonging to the 
CytherwrtB. 

93. Cytherura bodotria, T. Scott. 

1890. Cytherura bodotria, T. Scott, Eighth Kept. F. B. S., part iii. 

p. 232, pi. xii. figs. 6, 7. 
1896. „ „ B. and N., /. c, Part II. (Appendix) 

p. 736, pi. xiv. figs. 16. 17. 

Hah. — Dredged off St Monans ; rare. This species has also 
been obtained in the Firth of Clyde. 

The authors of the Monograph referred to above are inclined 
to think that this form " must be regarded as the young of 
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Cw^Jumra acuiic^itata" mnd in support of this view they 
stote that though ther do not have verj young examples of 
ik^t species to compare it with, a veiy fine series of the 
young of the C wmmta shows that " the beak occupies a 
much larger proportion of shell, and is thus more promin- 
ently conspicuous " in the young of the Cythtmrct, and "that 
the lateral projections are also more acute than in the adult" ^ 
These remarics are supported by an indifferent outliDe side- 
Tiew of young forms of C comuta and C. nigrescms, but 
I think for the purpose of comparison a dorsal view should 
also hare been given. I am, however, not extremely anxious 
whether the ** species "* stands or not, and therefore will Bot 
discuss its merits here. There are one or two points, however, 
that may be referred to — (1st) If a careful comparison of 
the original figures of C. bodoiria be made with those of 
C. amiieastaia given on plate xxxiL (figs. 12-15) of Dr Brady's 
excellent " Monc^iraph of recent British Ostracoda," published 
in the Transactums of the Linnean Society, 1868, it will be 
seen that (.'. biHiotria is proportionally more elongated and 
more depressed, and that, when seen from above, the lateral 
angles are remarkably prominent and not like the species 
it is said to be the young of; but (2nd), and leaving th^se 
differences meanwhile out of account, and taking for granted 
that C^ithtrur'i l^o^htria is the young of Ct/therura acuticostata, 
then from what happens with other species one might expect 
these young to be smaller than the adult, but they are 
not so. The length of the specimen of C. hodotria represented 
by our drawings in Part III. of the Eighth Annual Report of 
th<' FisJuru Boiird for Scotland was '5 mm., and the size of 
C, iicutici^iita as given in the Monograph already referred to 
at pi\ge 44G, and which I suppose represents the adult size, 
is the j^o^^^ ^* *" i"c^^» ^^ ^^^^ ^^^^ supposed young form is 
as big as the one full grown. 

Hut 1 had even a better and larger specimen of C. hodotria 
than the one figured, though it was similar in form and 
sculpture, and it would have been figured instead, but it was 

* I have two sniiillcr (younger) specimens of C. hodotria^ and these have 
tho lateral projections Uss developed than in the one figured, though other- 
wise aimilar to it. 
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unfortunately accidentally crushed by the object-glass of the 
microscope having been lowered down on it. I have examined 
a considerable number of C, acuticostata and allied forms, 
but have failed to observe any with which C. bodotria could 
be incorporated. 

94. Cytherura striata, G. 0. Sars. 

1865. Oytherura striata, G. 0. Sars, /. c, p. 74. 

Hah. — Off Musselburgh, Largo Bay, and other parts of the 
estuary ; moderately frequent. 

95. Cythencra angulata, G. S. Brady. 

1868. Cytherura angulata, Brady, Monograph recent British Ostra- 
coda, p. 440, pi. xxzii. figs. 22-25. 

JETab. — Dredged off the west side of Inchkeitli and other 
parts of the estuary, but not very plentiful. 

96. Cytherura tmdata, G. 0. Sars. 

1865. Cytherura undata, G. 0. Sars, /. c, p. 75. 

ffab. — Dredged off Musselburgh, and off the west side of 
Inchkeith and other places. It appears to be generally dis- 
tributed, but being very small (about the ^V^h of an inch in 
length) it is easily overlooked. 

97. Cytherura producta, G. S. Brady. 

1868. Cytherura prodttcta, Brady, Men. rec. Brit. Ostrac., p. 443, 

pi. xxxii. figs. 60, 61. 
1890. „ mucronata, T. Scott, Eighth Kept F. B. S., 

pt. iii. p. 323, pi. xii. figs. 3-5 (? juv.). 

Hob. — Dredged in Largo Bay and off St Monans, but not 
very common. 

98. Cytherura nigrescens (Baird). 

I860. Cyihere nigrescens, Baird, Brit. Entom., p. 171, pi. xxi. 
figs. 4, 4a. 

Hob, — South Bay, off Musselburgh, common. It has also 
been observed in other parts of the estuary. 
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.99. Cytherura simplex, Brady and Norman. 

1889. Cytherura nmpUx, B. and N., l. c, Pt I. p. 200, pi. xviii. 
figs. 1, 2. 

ffab, — Off St Monans, frequent, in 12 to 15 fathoms, 
bottom partly clean sand and partly graveL 

100. Cytherura similis, G. O. Sars. 

1865. Cytherura similis^ 6. 0. Sars, Overaigt af Norgcs marine 
Ostracoder, p. 72. 

Hob, — Dredged off Musselburgh and in Largo Bay ; not 
very common. 

101. Cytherura claihrata, G. 0. Sars. 

1865. Cytherura elalhrata, G. O. Sara, L c, p. 77. 

JToi.— Bo'ness, Firth of Forth (Brady and Robertson). 
Dredged off Bo'ness, off the west side of Inchkeith, and other 
parts of the Forth ; not common. 

102. Cythentra celluloaa, A. M. Norman. 

1865. Cytherura cellulosa, Norman, Nat. Hist. Trans. Northumb. 
and Durli., vol. i. p. 22, pi. v. figs. 17-20; pi. vi. fig. 17. 

Hah. — South Bay, and in other parts of the estuary, but 
apparently not cominou ; but as it only measures ^ of an 
inch (about '36 mm.) it may have frequently been overlooked. 

Genus (30) Cytheropteron, G. 0. Sars, 1865. 

103. Cytheropteron Intissimuni (Norman). 

1865. Cylhcrc latissima, Norman, I. c, vol. i. p. 19, pi. vi. figs. 5-8. 

Hah, — Dredged in South Bay, and in deep water west of 
May Island ; frequent. 

104. Cjjthcropteron nodosum, G. S. Brady. 

1868. CytJicroptcron nodosum^ Brady, Mon. rec. Brit. Ostrac, p. 448, 
pi. xxxiv. tigs. 31-34. 

Hab. — Firth of Forth (Brady and Robertson). South Bay, 
off Musselburgh ; not unfrequent. 
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105. Cytheropteron punctatvm, G. S. Brady. 

1868. Oytheropteron puncUUum^ Brady, L e., p. 449, pi. xxxiv. 
figs. 45-48. 

Hob. — Dredged off St Monans ; rather rare. 

106. Cytherapteran angulatum, Brady and Robertson. 

1872. Cytheropteron an^ulcUum, B. and R., Ann. and Mag. Nat. 
Hist. (4), vol. ix. p. 62, pi. ii. figs. 7, 8. 

Hab. — Largo Bay and off Aberlady; rare. 

107. Cytheropteron depressum, Brady and Norman. 

1889. OyiheropUron depressum^ B. and N., L c, Pt. I. p. 218, pi. xx. 
figs. 22, 23. 

Hob. — Largo Bay and oflf Aberlady ; not common. 

108. Cytheropteron humile, Brady and Norman. 

1889. Cytheropteron humile, B. and N., I c, Pt II. p. 220, pi. xx. 
figs. 4-7. 

Hah, — Dredged off Limekilns and in Largo Bay. This 
small species, which measures only *33 mm., has also been 
found fairly plentiful in the Clyde in the crevices of partly 
decayed pieces of wood brought up in the dredge, and usually 
associated with an interesting species of Copepoda,^a7Tie^^^ 
simulans, T. Scott. 



Genus (31) Bythocythere, G. 0. Sars, 1865. 

109. Bythocythere tv/rgida, G. 0. Sars. 

1865. Bythocythere turgida, G. 0. Sars, I. c, p. 84. 

Hab. — Dredged oflf Musselburgh and other places; not 
common. This moderately large species has sometimes been 
obtained in the stomachs of small fishes. 

110. Bythocythere constricta, G. 0. Sars. 

1865. Bythocyt?iere constrieta, 6. 0. Sara, l. c. p. 85 

Hob. — Largo Bay and oflf Aberlady ; frequent This is 
a moderately common species in the Forth. 
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111. Bythocythere simplex (Norman). 

1865. Cytkn-e simplex, Norman, Nat. Hist. Trans. Northumb. and 
Durh., vol. i. p. xvii, pi. v. figs. 1-4. 

Hob. — South Bay, in deep water west of May Island, and 
other places, but not very common. This is a fine large 
species, conspicuous from its white colour ; it forms part of 
the food of young Gadoids, Rocklings, Lumpenns, Long 
Rough Dabs, and other fishes. 

112. Bythocythere recta, G. S. Brady. 

1868. OytheropUron rectum, Brady, Mon. rec. Brit. Ostrac, p. 4/6. 

Hah. — Largo Bay ; rare. 

Genus (32) Pseudocythere, G. 0. Sars, 1865. 

113. Pseudocythere caudata, G. 0. Sars. 

1865. Pseudocythere caudata, G. 0. Sars, Oversigt af Norgw 
marine Ostracoder, p. 88. 

J7aJ.— Firth of Forth (Brady and Robertson). Off St 
Monans; frequent. 

Genus (33) Sclerochilus, G. 0. Sars, 1865. 

114. Sclerochilus contortus (Norman). 

1862. Cijthcre coniorta, Norman, Ann. and Mag. Nat. Hist. (3), 
vol. ix. p. 48, pi. ii. tig. 15. 

j{ab. — South Bay, and in deep water west of May Island; 
frequent. 

Genus (34) Cytherideis, T. R. Jones, 185G. 

115. Cytherideis subulata, G. S. Brady. 

1868. Cijthcri<h:h sahulata, Brady, Mon. rec. Brit. Ostrac, p. 454, 
pi. XXXV. figs. 43-46. 

Hah. — Dredged off the west side of Inchkeith and other 
parts in the estuary ; not very common. 

Genus (35) Cytherois, W. M tiller, 1884. 

116. Cytherois Fischeri (G. 0. Sars). 

1865. Paradoxostoma Fischeri, G. 0. Sars, I. c, p. 96. 

Hah, — Oft' Aberlady and St Mouans; frequent. 
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Division HARPACTICOIDA. 

I have decided to omit the separating of the Harpacticoida 
into families, because Professor G. O. Sars, in his work now 
in coarse of publication, is creating an entirely new arrange- 
ment of these Copepoda. The reader is therefore referred to 
voL V. of The Crustacea of Norvmy, part of which is ahready 
published, for the systematic distribution of this group. 



Genus (18) Misophria, Boeck, 1864. 

31. Misophria pallida, Boeck. 

1864. Misophria pallida, Boeck, Chr. Vidensk.-Selskab. Forhandl., 

p. 248. 
1904. ,, „ Sara, Crostaoea of Norway, voL v. p. 6, 

pis. i., iL 

Hah, — Dredged ofiT St Monans, west of Queensferry, and 
Dther parts of the estuary, but not very common. 

Genus (19) Longipedia, Glaus, 1863. 

32. Longipedia Scotti, G. O. Sars. 

1893. Longipedia eoronata, T. and A. Scott (not L. coronata. Clans), 
Ann. Scot. Nat Hist., toL ii pt. ii p. 91, 
pL iL figs. 4-6. 

1904. „ ScoUi, G. O. San, /. e,, vol. v. p. 11, pL t. fig. 1. 

Hob. — Moderately common throughout the estuary. 

33. Longipedia minor, T. and A. Scott 

1898. Longipedia eoronaia, rar. minor, T. and A. Soott, Ann. Scot 

Nat Hist, ToL ii. p. 98. 

1898. „ „ „ „ T. Soott, Elercnth F. R 

Rept, pt iiL p. 200, 
pL iL figs. 14-20. 

1904. „ minor, G. O. San, /. c, voL t. p. 12, pi. v. fig. 2. 

ffab. — ^Not uncommon in various parts of the estuary, as 
off Musselbuighy Laigo Bay, eta 
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124. Paradoocostoma orcadense, G. S. Brady and D. Eobertson. 

1872. ParadoxosUma oreadense, B. and R., Ann. and Mag. Nat 
Hist. (4), vol. ix. p. 68, pi. i. figs. 6-7. 

Hoi. — Ofif St Monans ; rare. 

125. Paradoxostoma Hodgei, G. S. Brady. 

1870. ParadoxosUma Hodgei, Brady, Nat HLst. Trans. Northumb. 
and Durh., vol. iii. p. 371, pi. xii. figs. 12, 13. 

JIdb. — Off St Monans, frequent ; also near Fidra. 

126. Paradoxostoma fleocuosnm, G. S. Brady. 

1868. Bythocythere (?) flexuosa, Brady, Brit Assoc. Report (1866), 

p. 211. 

1889. Paradoxostoma JUxuositm, B. and N., I. e.. Part L p. 286, 

pi. xxi. figs. 11, 12. 

ffab.— Filth of Forth (Brady and Robertson). Off Bo'ness, 
South Bay, and other parts of the estuary ; frequent. 

127. Paradoxostoma ajfflne, T. Scott. 

1890. Paradoxstoma affine, T. Scott, Eighth Rept F. B. S., pt iii. 

p. 325, pi. xii. figs. 8, 9. 
1896. „ „ B. and N., L c, Part II. (Appendix) 

p. 739, pi. Ixiil. figs. 10, 11. 

Hub. — Off St Monans ; not common. The species which this 
form most closely resembles is the Paradoxostoma arcuatuin 
of G. S. Brady, but it is not so narrow posteriorly, and its 
greatest breadth is nearer the posterior extremity. It has also 
been taken by Canon Norman near Inveraray, Loch Fyne. 

Genus (37) Machaerina, Brady and Norman, 1889. 

128. Machaerina tcnuissivia (Norman). 

1869. liiflhocy there tciLnissiiiui, Norman, Brit. Assoc. Kept for 1868, 

p. 294. 

Hah, — Dredged in deep water west of May Island; not 
common. Also observed in the stomach of a Five-bearded 
Rockling captured in the Forth on 13th May 1901. This 
species is remarkably compressed, and though moderately 
high in the middle, both ends taper gradually to a narrow 
point, imparting to the shell a very slender appearance. 
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Section II. Myodocopa. 
Family AsTEROPiDiE, Brady and Norman. 
Genus (38) Asterope, Philippi, 1840. 

129. Asterope marice (Baird). 

I860. GypHdina marice, Baird, Proc Zool. Soc Lond., pt xviii. 

p. 267, pi. xvii. figs. 6-7. 
1896. Asterope marix, B. and N., I. c, Part II. p. 630, pL 1. 

figs. 1-6 et seq. 

Hah, — Dredged near the Bass Rock ; not common. 

Family CYPRiNiDiE, Baird, 1850. 
Genus (39) Philomedes, Lilljeborg, 1853. 

130. Philomedes interpuncta (Baird). 

1850. Cypridina interpuncta, Baird, I. c, p. 257, pi. xvii. figs. 8-10. 

Hai, — South Bay, off west side of Inchkeith, and other 
parts of the estuary; sometimes taken with the tow-net, and 
often with the dredge. 

Section III. Cladocopa, G. O. Sars, 1865. 

Family PoLYCOPiDiE. 

Genus (40) Polycope, G. O. Sars, 1868. 

131. Polycope orbicularis, G. O. Sars. 

1866. Polycope orbicularis, G. 0. Sars, Oversigt af Korges marine 
Ostracoder, p. 122. 

ffab. — Dredged near Fidra, Firth of Forth ; rare. 

Genus (41) Polycopsis, G. W. Mtiller, 1894. 

132. Polycopsis compressa (Brady and Robertson). 

1869. Polycope compressa, B. and R., Ann. and Mag. Nat Hist. (4), 
vol. iii. p. 20, pi. xxi. figs. 6-11. 

ffab. — Off St Monans ; frequent. 

It will be observed that the Ostracoda enumerated here 
amount to 132 species, and belong to 41 genera. There are 
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some others which, judging from their distribution, may also 
occur within the Forth area, though hitherto they have 
escaped notica I have already mentioned that ScoUk 
Broumiana has been observed in a lacustrine deposit at 
Elie, Fifeshire, and as it appears to be very local in its 
distribution, it may yet be found living somewhere within 
the district Cypridopsis Newtoni is another that may be 
expected to occur in some of the inland waters, and there are 
also a few marine forms that are likely to be met with. 

About 170 species have, I think, been recorded from Scot- 
land (including the Orkney and Shetland Islands), and it 
those which have hitherto been only observed in the neigb^' 
bourhood of Shetland be excepted, it vrill be found that fuUy 
84 per cent of the Scottish species are represented within 
the Forth area. 



Order COPEPODA. 

The Copepoda comprise a much larger number of species 
than any of the other Crustacean orders. The species 
enumerated here amount to 306, and include both free- 
swimming and parasitic forms. 

Various methods have been adopted for the scientific 
arrangement of these organisms. In that used by Professor 
G. 0. Sars in his great work on the Citistacea of Norway, now 
in course of publication, and which for the sake of uniformity 
I propose to follow generally, the Copepoda are separated 
into seven divisions, viz.: — 1st, the Calanoida, most of which 
are free-living and pelagic; 2nd, the Harpacticoida, which 
for the most part are free-living but demersal ; 3rd, the 
Cyclopoida, some of which are free-living fresh- water species, 
while others are " semi-parasites," and live as commensals or 
messmates with various other organisms; 4th, the Noto- 
delphyoida, which, for the most part, are "semi-parasites," 
associated with various Ascidians ; 5th, the Monstrilloida, 
a small but curious group, which appear to live a partly 
parasitic and partly free life; 6th, the Caligoida, chiefly 
parasitic on fishes, but some of which possess a certain 
freedom of movement; and 7th, the Lernseoida, fish para- 



Land, Fresh- Water, and Marine Crustacea. 



297 



ites, which, in the adult stage, are more or less permanently 
Lxed on some part of the fish. 

This arrangement does not differ greatly from that of 
Professor G. S. Brady's excellent Monograph of the Free and 
Semi- Parasitic Copepoda of the British Islands, except that 
;he Cyclopidae and Notodelphydse are in that work placed 
Detween the Calanoids and Harpacticoids. 

The species recorded in the sequel are distributed among 
jhe seven divisions as follows : — 

1st The Calanoida, represented by 30 species. 



2nd. 


The Uarpacticoida, „ 


. 170 


3rd. 


The Cyclopoida, „ 


, 59 


4th. 


The Notodelphyoida, „ 


. 9 


5th. 


The Monstrilloida, „ 


, 5 


6th. 


The Caligoida, 


,. 12 


7th. 


The Lernaeoida, 


. 21 




Total number. 


306 



Division Calanoida. 

In the arrangement and nomenclature of the species under 
this division, Professor G. 0. Sars' work — An Account of the 
Crusta^cea of Norvjay, vol. iv., Copepoda Calanoida — is gener- 
ally followed. See also Professor G. S. Brady's Monograph 
of the Free and Semi- Parasitic Copepoda of the British 
Islands, vol. i. 



Family CALANiDiE. 
Genus (1) Calanns, Leach, 1816. 
1. Calanus septentrionalis (Goodsir). 

1848. Cetochiltis septentrionalis, Goodsir, Edin. New Phil. Jour., 

vol. XXXV. p. 339, pi. vi. tigs. 1-11. 
1868. Calantts helgolandiciis, Claus, Die frei-lebenden Copepoden, 

p. 171, pi. xxvi. figs. 2-9. 

JIab. — Common in the Firtij. Previously recorded as C. 
finmarchicus (Gunn.), but, as indicated by G. 0. Sars, that 
species is slightly larger, and differs in some structural 
details, and its distribution appears for the most part to 
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be confined to the arctic or subarctic seas. There seems to 
be little doubt that Cetochilus septefrUriorudis is identical with 
Calanus helgolandicus, Clans, and having priority in publica- 
tion, it should have preference over C, hetgolanditms. 



Family Paracalanid^, G. O. Sars, 1902. 
Genus (2) Paracalanus, Boeck, 1864. 

2. Paracalanua parvus (Clans). 

1868. Calamis parvus^ Claos, Die frei-lebenden Copepoden, p. 173, 
pi. XX vi. figs. 10-14 ; pL zxvii. figs. 1-4. 

Hab. — Occasionally taken with the tow-net near the sea- 
ward limits of the Forth estuary, sometimes in moderate 
abundance, but usually it is a rather scarce species. 

Family PSEUDOCALANIDiE. 

Genus (3) Pseudocsdanas, Boeck, 1872. 

3. Psevdocalaniis elongatus, Boeck. 

1864. Cla\Lsia elongcUat Boeck, Forhandl. Videnskabs-Selskabet, 
Chris tiania (1864), p. 9. 

ffah. — Common throughout the estuary. Boeck described 
this species as CJausia cloiigata, but as that generic name had 
been previously used by Clapar^de for a genus of parasitic 
Copepods, he withdrew it and substituted the name Pseudo- 
calanus. 

Family yETiDKiDiF.. 
Genus (4) Bradyidius, Giesbrecht, 1897. 

4. Bradyidius armaius (G. S. Brady). 

1878. Pseitdocalanus nrmatiis^ G. S. Brady, Monogr. Brit. Copep., 
vol. i. p. 4G, pi. iv. figs. 1-11. 

1897. Bradyidhis armatns, Giesbrecht, Zool. Anzeiger, No. 536. 

1898. ,, ,, T. Scott, Sixteenth F.B. Kept., pt. iii. 

p. 264, pi. xii. figs. 1-19. 
1902. Undinopsis Bradyi^ G. 0. Sars, Crustacea of Norway, vol. iv. 
p. 32, pis. xix., XX. 

;g;ah, — Off St Monans and a few other places near the 



Land, Fresh- Water, and Marine Crustacea, 299 

seaward limits of the estuary. I have given several 
Bynonyms for this species, as there appears to be some 
doubt about the name that should be used for it. 



Family STEPniDiE. 
Genus (5) Stephos, T. Scott. 1892. 

5. Stephos minor, T. Scott. 

1892. stephos minor, T. Scott, Tenth F. B. Rept., pt iii. p. 246, 
pi. vii. figs. 1-13. 

Hah. — Off St Monans and other parts of the estuary ; not 
common. Dredged in 7 fathoms off the east side of Inch- 
keith, 23rd May 1901. 

6. Stephos Scotti, G. 0. Sars. 

1897. Stephos gyrans, T. Scott (not S, gyrans, Giesb.), Fifteenth 
F. B. Rept., pt. iii. p. 146; pi. ii. figs. 2-9; pi. iii. 
figs. 17, 18. 
1902. ,, ScoUi, G. 0. Sara, Crustacea of Norway, vol. iv. p. 63, 

pi. xliii. 
1908. „ „ T. Scott,Twenty-firetF. B. Rept.,pt.iii. p. 110, 

pL ii.'figs. 1-4. 

Hab. — Obtained in a gathering collected in 1892, but not 
examined till 1902 ; also in a gathering from an old quarry 
near Granton to which the sea has access, collected in 1894 ; 
rather rare. 

Family PsEUDOCYCLOPiiDiE. 
Genus (6) Pseadocyclopia, T. Scott, 1892. 

7. Pseudocyclopia crassicomis, T. Scott. 

1892. Pseudoeydopia crassicomis, T. Scott, Tenth F. B. Rept., 
pt. iii. p. 246, pi. vii. figs. 16-29. 

Hoi.— OS St Monans, 1891 ; off the east side of Inch- 
keith in May 1901, and at a few other places; not common. 

8. Pseiidocydopia minor, T. Scott. 

1892. Pieudoeyclopia minor, T. Scott, Tenth F. B. Rept., pt. iii. 
p. 247, pi. viil figs. 1-10. 

Hab. — Off St Monans, 1891; not common. This is a 
smaller, and apparently a rarer species than the last. 

VOL. XVL 2 E 
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44. JBctinosoma gothiceps, Giesbrecht 

1882. BeHnomnna gothieeps, Giesb., Die frei-leb. Gopep. d. Kider 
Fobrde, p. 106, pL i. figs. 8, 12 d #0;. 

1896. „ pygmmmy T. and A. Soott, q|». eft., p. 4$i 

pi. xxzvi. figi. 15, 41 ii Hq, 

Hah, — Off St Monana ; not common. 

45. EdvMwnui armiferum, T. and A. Scott 

1896. EdMuotoma armiferum, T. and A. Soott, 9. dt, p. 484, 
pi. zxxvi. figs. 20, 48 et Mgr. 

^a&.— Obtained off the west side of May Island in 
moderately deep water ; rara 

46. JSetinosoma tenuipee, T. and A. Scott 

1896. EcUnosoma tmuipes, T. and A. Soott, op. ciL, p. 4S6, 
pi. zxxvi figs. 25, 82, 85 et aeq. 

Hob. — Dredged off St Monans ; rare. 

47. JBdinasoma langicome, T. and A. Scott 

1896. Ectinosama longicome, T. Scott, op, ciL, p. 439, pi. vayi 
figs. 23, 88 et seq, 

Rab, — Dredged off St Monans ; rare. 

48. EdiTwsoma tenuireme, T. and A. Scott 

1896. Edinostyina, tenuiremey T. and A. Scott, op. eU., p. 439, 
pi. zxxvi. fig. 33 et acq. 

Hah, — Dredged off St Monans ; rare. 

49. Edinosoma gracUe, T. and A. Scott 

1896. EcUnosoma griunlc, T. and A. Scott, qp,cU,, p. 429, pi. xxx^i 

figs. 18, 87 e^ seq, 
1904. „ „ G. 0. Sara, Crust of Norway, vol. r. 

p. 39, pi. xxii. fig. 1. 

Hub. — Dredged off St Monans ; not very common. 
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park. Roslin Curling Pond ( ^ and ? ), 3rd March 1906 
(Evans). 

14. DiaptomtLS gracilis, G. O. Sars. 

1862. Diaptomus gracilis^ 6. 0. Sara, Overai^ af de indenlandske 
Ferekvandscopepoder, Chr. Vid.-Selsk. Forh., 1862, p. 9. 

Hab. — Duddingston Loch, Loch Leven, and in most of 
the fresh-water lochs within the area; common. Loch a 
Chroin, 2500 feet, September 1906 (W. Evans). 

15. DiaptoTTius hircus, 6. S. Brady. 

1891. Diaptomus hircuSj Brady, Nat. Hist. Trans. Northumb. and 
Durham, vol. ii. p. 35, pi. x. figs. 2-4. 

ffab. — Loch Katrine, Trossachs, 16thMarchl898; ratherrare. 

16. IHaptomtts Wierzejskii, J. Richard. 

1888. Diaptomus Wurzejskii, Richard, Bull. Soo. Zool. do France, 

vol. xiii. p. 53. 
1891. ,, serricomiSf Lillj., Brady, I, c, p. 86, pi. ix. 

figs. 8-10. 

Hob. — Loch Achray, Trossachs, 27th November 1897. 
Though this is the only loch within the area of the Forth 
heisin in which I have obtained Dtaptomtts Wierzefskii, it 
is a widely distributed species in the north of Scotland, 
Shetland, and the Outer Hebrides. 



Family Temorid^. 
Genus (9) Temora, Baird, 1830. 

17. Temora longicomis (0. F. Mtiller). 

1792. Cyclops longicomis, Miiller, Entomostraca Daniae et Norvigise, 
p. 116. 

Hab. — Common, and generally distributed throughout the 
estuary. 

Genus (10) Eurytemora, Giesbrecht, 1881. 

18. Eurytemora vdox (Lilljeborg). 

1858. Temora velox^ Lil^., De Crust, ord. tribus in Scania occur- 
rentibus, p. 177, pi. xx. figs. 2-9 ( 9 ). 

Jjab. — In the estuary near South Queensferry. 
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19. Eurylemora affinis (Poppe). 

1881. Temora affinis, Poppe, Abhandl. d. Naturh. ver. Bremen, 

vol. vil. p. 56, pi. iiL 
1891. EuryUmora ajfinis, G. 8. Brady, Nat Hist Trans. Northnmb., 

Diirh., and Newcastle-upon-Tyne, vol. ix. p. 42, pi. xiii. 

figs. 6-9. 

ITab, — Taken in the vicinity of Colross, and between 
Kincardine-ori-Forth and Alloa, in July 1891 and Februan' 
1892 ; moderately common. 



Family Mktridiidjs. 
Genus (11) Metridia, Boeck, 1864. 

20. Metmdia lucens, Boeck. 

1864. MetHdia hwtns, Boeck, Chr. Vid.-Selsk. Forh., p. 238. 
1878. ,, armata, G. S. Brady, Monograph, vol. i. !»• ^*-' 
pi. ii. figs. 1-12. 

' Hob. — Obtained sparingly near the mouth of the estuary, 
and from there west to near Iiichkeith. 



Family P s p: u d o o Y c L p 1 1) /E. 
Genus (12) Pseudocyclops, Brady, 1872. 

21. IWiidocyclop^ crn.mremi^ it. S. Brady. 

1 S72. PaeAiihKiicJupaerassircuiis, Hrady, Nat. Hist. Trans. Northuni^- 
and Durlmm, vol. iv. p. 431, i»l. xvii. figs. 1-8. 

//,,/,._()flSt Monans, 1893; rare. 

22. Pscvdocydirps old mains, G. S. Brady and 1). RobertsoD. 

1873. Pscudocffc/ops ohfusahis, H. and R., Ann. and Mag. Nat. 
Hist. (4), vol. xii. \>. 128, pi. viii. iigs. 4-7. 

]l(fh. — Taken sparingly with the dredge oft' St Monans. 
Also oir the north-west end of Inchkeith, in about 5 fathoms, 
on 2:3r(l Mav 1901. 
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FamUy C and AciiDiE. 
Genus (13) Gandacia, Dana, 1846. 

23. Candacia armata, Boeck. 

1872. Candace armata^ Boeck, Nye Slaegter og Arter Saltvands- 
Copepoder, Chr. Vid.-Selsk. Forh., p. 89. 

1878. ,, pectincUat Brady, Monograph, vol. i. p. 49, pi. viii. 
figs. 14, 15; pi. X. figs. 1-12. 

1902. Candacia annata, G. O. Sars, I. c, vol. iv. p 136, pi. xci. 

Hah. — Occasionally captured with the tow-net between 
nchkeith and May Island. This species appears to be more 
requent in "winter and spring than during the summer months. 

Family PoNTELLiDiE. 
Grenus (14) Anomalocera, Terapletou, 1837. 

24 Anomalocera Patersoni, Templeton. 

1837. Anomalocera PaUrsoni, Tfiupl, Trans. Ent. Soc. Lond., 
vol. ii. p. 35, pi. v. figs. 1-3. 

Hah, — This species is, at times, moderately frequent in the 
Porth estuary, especially during summer and autumn. 

Grenus (15 J Labidocera, Lubbock, 1853. 

25. Labidocera WolUistoni, Lubbock. 

1857. Pontdla Wollastoni^ Lubbock, Aun. and Mag. Nat. 
Hist. (2), vol. xz. p. 406, pis. x., xi. 

Hab. — Ofl' the east side of Inchkeith; collected 8th June 
1891, but not examined till 1899. 

Family PARAPONTELLlDiE. 

Genus (16) Parapontella, G. S. Brady, 1878. 

26. Parapontella hreviwmis (Lubbock). 

1857. PonUllina brevicomiSy Lubbock, Ann. and Mag. Nat. 
Hist. (2), vol. XX. p. 407, pi. xi. figs. 4-8. 

ffab. — ^This species has been observed above Queensferry, 
:>S Musselburgh, in the neighbourhood of Inchkeith, oflF the 
Wemyss, and in the neighbourhood of Dunbar. 
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Fmmi^ Acakthdjl 
Genu (17) Actftia, Hum 1846. 
27. ABorUa Umgiremig (Lilljebotg). 



1861. Dim ImgtnmiM, Lay.. Ih Orart: « ord. Iriboi in Seuk 
oeevnatibat, pc 181, pL sdr. 

ffoft. — Genetally distribated tinoagiioiit the estuary; not 
usually qncomman, Imt at some soasons it appears to be 
more mmieioas than at othersi 



B. AcaHia Clatui, Gieslireclit 

1889. AmHU CfUmti, Oietb., Atti Aeoid. linoei Band. Boma(4), 
▼<d. ▼. wm. S, PL 25. 



Hob. — ^The distribntioii and frequency of this species is 
somewbat similar to the last 



29. Acartia hiJUosa, Giesbrecbt 

1881. Dias bifilosus, Giesb., Zool. Anzeiger, vol. iy. p. 257. 

1882. „ ,, Giesb., Die frei-leb. Copep. der Kieler Fuhrde, 

p. 147, pi. iii. figs. 4, 22, 23 ^ teq, 

Hal. — Taken in the vicinity of Culross, near the head of 
the estuary, in 1891. 



30. Acartia discauclata, Giesbrecht. 

1882. IHas diacauffntus, Giesb., Dio frei-leb. (Jopep. der Kieler 
Fuhrdo, p. 148, pi. iii. figs. 4, 22, 28 et acq. 

Hob, — Collected with a tow-net between Portobello and 
Cockenzie in 1890, and on several subsequent occasions, 
chiefly in the same part of the estuary. The female of this 
species is readily distinguished by the character of the furcal 
joints, which are of the form of broad flattened plates fringed 
with stout and not very long seta^. 
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Division HARPACTICOIDA. 

I have decided to omit the separating of the Harpacticoida 
into families, because Professor G. 0. Sars, in his work now 
in course of publication, is creating an entirely new arrange- 
ment of these Copepoda. The reader is therefore referred to 
voL V. of The Crvsta^cea of Norway, part of which is already 
published, for the systematic distribution of this group. 



Genus (18) Misophria, Boeck, 1864. 

31. Misophria pallida, Boeck. 

1864. Misophria pallida, Boeck, Chr. Vidensk.-Selskab. Forhandl., 

p. 248. 
1904. „ ,, Sars, Crustacea of Norway, vol. y. p. 6, 

pis. i., ii. 

Hab. — Dredged oflF St Monans, west of Queensferry, and 
other parts of the estuary, but not very common. 



Genus (19) Longipedia, Glaus, 1863. 

32. Longipedia Scotti, G. 0. Sars. 

1893. Longipedia coronata, T. and A. Scott (not L. coronata^ Claus), 
Ann. Scot. Nat. Hist., vol. ii. pt. ii p. 91, 
pi. ii. figs. 4-6. 

1904. „ ScoUi, G. O. Sars, /. c, vol. v. p. 11, pi. v. fig. 1. 

Hab, — Moderately common throughout the estuary. 

33. Longipedia minor, T. and A. Scott. 

1898. Longipedia coronaia, var. minor, T. and A. Scott, Ann. Scot 

Nat. Hist., vol. ii. p. 98. 

1893. „ „ „ „ T. Scott, Eleventh F. B. 

Rept, pt. iii. p. 200, 
pi. ii. figs. 14-20. 

1904. „ minor, G. O. Sars, I, c, vol. v. p. 12, pi. v. fig. 2. 

Hab. — Not uncommon in various parts of the estuary, as 
off Musselburgh, Largo Bay, etc. 





r 



ftiuUi, X. and A. Scott. 1893. 
M, T, and A, Scott 

la j^t^tlexa, T. and A. Seott, /. c , p. 92, pL lU figa l^S. 
„ T. Scott, Ebventb F. B. E^'pt, pt fit 
p, 201, pL iL ^. 21-35. 
}L ., », G. O. Sara, /* c, vo3. v. p. 17, p1«. vili,iL 

f i P^ nent in material dredged off Muaselburgh, 
.y; Aberdour Bay, and other places. 



Oeiitts (21) Neobradya ^^ Rcott, 1892, 

35. Neohmdi/a ptdini/ert T. Scott, 

im2. NtobradfftM pt4^iijii/er^ T* Scott, Tenth i\ B, Eept., pt m. 
p. n9, pi liiL figH. 19-84. 

Ifak — Dredged off the north end of Inchkeith in Novem- 
ber 1889, and also off 8t Monans in 189L This species 
appt^arij U^ liave a fairly wide dlBtribution, as it has been 
found in the Ulyd^ by myself, aiiil off' the T^te of Man by thar 
late L C. Thompson of Liverpool. 

Genus (22) Zorime, Boeok, 1872. 

36. Zosime typica, Boeck. 

1872. Zonmetypica, Boeck, Chr. Vid.-Sel8k. Forbandl. (1S72 ,p.4«. 
1880. „ „ G. S. Brady, Monogr. Brit Copep., yol. il 

p. 15, pi. xxxix. figs. 1-12. 

Hab, — Taken off Musselburgh ; frequent 



Genus (23) Ectinosoma, Boeck, 1864. 

37. Ectinosoma Sarsi, Boeck. 

1872. Ectino8(mn Sarsi, Boeck, Chr. Vid.-Selsk. Forhandl. (187f 

p. 45. 
1880. ,, spinipesj G. S. Brady, I. c, vol. iL p. 9, pi. ixj 

figs. 1-10. 
1904. „ Sarsif G. 0. Sara, Crast. of Norway, vol. v. p 

pi. zvi. 

"--'orately common throughout the estuary. 
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38. Edinosoma melaniceps, Boeck. 

1864. Edinosoma Tnelanieeps, Boeck, Chr. Vid-Selsk. Forhandl. 

(1864), p. 30. 
1880. „ „ G. S. Brady, I, c, vol. ii. p. 11, pi. xl. 

figs. 17-20. 

Hah, — Moderately common, especially among weeds in 
shallow inshore water. 

39. Edinosoma propinquum, T. and A. Scott. 

1896. Edinosoma propinquum^ T. and A. Scott, Trans. Linn. Soc. 
Zool. (8. 2), vol. vi. p. 428, pi. xxxvi. figs. 19, 27, i^dseq. 

Hah, — Taken off Musselburgh, not very common ; but as 
it is somewhat similar to E. Sarsi in size and general appear- 
ance, it is easily overlooked. 

40. Edinosoma Herdmani, T. and A. Scott. 

1896. EdiTiosoma Herdmani. T. and A. Scott, op. cit,, p. 432, 
pi. xxxvi. figs. 16, A4 d seq. 

Hah, — Moderately common in material dredged in Aber- 
dour Bay and off Musselburgh ; taken also sparingly ofi' St 
Monans. 

41. Edinosoma Normani, T. and A. Scott. 

1896. Edinosoma Normani, T. and A. Scott, op, cit,, p. 485, 

pi. xxxvi. figs. 21, 29, 89 d seq. 
1904. „ ,, G. 0. Sars, op. eit., p. 86, pi. xix. fig. 2. 

Hah. — Dredged sparingly off Burntisland. 

42. Edinosoma curticome, Boeck. 

1872. Edinosoma carticomey Boeck, Chr. Vid -Selsk. Forhandl. 

(1872), p. 46. 
1896. „ „ T. and A. Scott, op. cit,, p. 430, 

pi. xxxvi. figs. 22. 30, 34 d seq. 

Hah. — Taken off Burntisland and Musselburgh, and a few 
other inland parts of the estuary. 

43. Edinosomu erythrops, G. S. Brady. 

1880. Edinosoma erythrops, Brady, Monogr. Brit. Copep., vol. ii. 

p. 12, pi. xxxvi. figs. 1117. 
1896. ,, „ T. and A. Scott, op, cU., p. 431, 

pi. xxxvi. figs. 24, 31, Beet seq. 

fia6.— Off St Monans; moderately rare. 



308 Proceedings of the Boyai Physical Soeuiy, 

44. Bdinasoma gothieepe, Oieslnrecht 

1882. Eaincmnna ffo(kieej», Giesb., Die frei-kb. Copep. d. Kieler 
Fobrde, p. 106, pL L figs. S, 12 dteq. 

1896. „ pygmaum, T. and A. Scott, op. at., p. 433. 

pi. xxxyi. figs. 15, 41 et seg. 

Hah, — Off St MoDans ; not conunon. 



45. Ectinosoma armiferum, T. and A. Scott 

1896. EeUnosoma armi/erum^ T. and A. Scott» op. at., p- 4'^> 
pi. xxxvi. figs. 20, 43 ei $eq. 

Hah. — Obtained off the west side of May Island i^ 
moderately deep water ; rare. 

46. Edinosoma tenuipes, T. and A. Scott. 

1896. Ectinosoma tenuipes, T. and A. Scott, op. ciL, p. i^ 
pi. zxxvL figs. 25, 82, 35 et seq 

Hah, — Dredged off St Monans ; rare. 

47. Ectinosoma longicome, T. and A. Scott. 

1896. Ectinosojjui /on^/icomc, T. Scott, op. cit.y p. 439, pi. xxxvi ^^ 
figs. 23, 38 et scq. 

Hah. — Dredged ofif St Monans ; rare. 



48. Ecthwsoma tcmcirenie, T. and A. Scott. 

1896. Edinosovm taiuireme, T. and A. Scott, op. cit.j p. 439, 
pi. xxxvi. fig. 33 ct scq. 

Hah. — Dredged off St Monans ; rare. 



49. Ectinosovm (jracilc, T. and A. Scott 

1896. Ectinosoma gracik, T. and A. Scott, oj). cit., p. 429, pi. xxxvi. 

figs. 18, Z7 etseq. 
1904. ,, ,, G. 0. Sars, Cmst. of Norway, vol. v. 

p. 39, pi. xxii. fig. 1. 

Hub. — Dredged ofif St Monans ; not very common. 
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pvith the genus Fseiidothalestris, Brady, described by that 
iuthor in his " Report on the Challenger C'»pepoda/'^ 

82. PseudotJiafestris pygmcea (T. ami A. Scott). 

1895. Pseudothalestris pygmtza, T. and A. Scott, Ann. and Mag. 
Nat. Hist. (6), vol. xv. p. 65, pi. vi. figs. 8-16 (January 
1895). 

Hah, — Dredged sparingly in the neighbourhood of Dunbar. 

83. ^Psevdothalestris major (T. and A. Scott). 

(I) 1863. Westwoodia minvla, Claus, Die frei-lebenden Cope])oden, 
p. 118, taf. xxi. figs. 10-14. 
1895. Pseudowestwoodia major, T. and A. Scott, loc, cil., p. 56, 
pi. vi. figs. 17-2ri. 

Hah, — Dre<lged in the neighbourhood of Granton, and near 
Dunbar. 



Genus (45) Dactylopusia, Norman, 1903."'* 
84^ Dactylopusia tisboides (Clans). 

1863. Daetylopus tisboides, Claus, Die frei-lehenden Cope]K)deD, 
p. 127, pi. xvi. tigs. 24-28. 

Hab, — Shore-pools at Craniond Island ; dredged off Mussel- 
burgh and other parts of the estuary ; frequent in the littoral 
and laminarian zonea. 

85. Dactylopusia n^glecta, G. 0. Sars. 

1880. IkbetyloptLS tisboides, G. S. Brady (brackish -wa tor var.), /. r., 

. vol. ii. p. 108, pi. liv. figs. 14 16. 
1905. DcLciylopusia neglecia, G. O. 8ars, Cnist. of Norway, vol. v. 
p. 127, pi. Ixxviii. fig. 2. 

Hab. — This brackish -water form was observed in the 
lagoon at the mouth of the Cocklemill Burn (east end of 
Largo Bay). 

* Cf. paper by T. and A. Scott in Ann. and Mag. Nat. Hist. (6), vol. xv. 
p. 463 (June 1895). 

'See remarks on this s})ecie8 and aUo on the genus in Part III. of tht^ 
TwefUy-fourth Anntuil Report of the Fishery Board for Scotland, at pjigc 277 
(1906). 

•The name Daelylopus, Clans, being iireoccupied by (Jill for a genus of 
fishes, was by Canon Norman change<i to Daciyloyrima. 



318 Proceedings of the Royal Physical Society, 

86. Dactyhpxma vtUgaris, G. O. Sars. 

1863. Daetylopus Strdmi, Glaus, L e., p. 126, pi. xvi. figs. 1-6. 

ffab. — Forth, west of Queensferry, washed from lumps of 
hardened mud ; not very common. According to 6. 0. Sars, 
this is not the CarUhocamptus Stromi, Baird, as Clans supposed 
it to be. 



87. Dactylopusia littoralis (T. Scott). 

1903. Dactylopua liUoralis, T. Scott, Twenty-firat F. 6. Bept, 
pt. iii. p. 124, pi. iii. figs. 2-8. 



Hab, — Obtained in pools between tide-marks at 
burgh in 1894, but not recorded till 1903. This seems to be 
a rare species. 

88. Dadylopiisia Jinmarchica, T. Scott. 

1903. Daeiylopus Imigirosiria, Glaus, var. finmarchieus, T. Scott, 
Ann. and Mag. Nat Hist. (7), vol. xl (Jw 
1903), p. 21, pi. ii. figs. 4-8. 

1903. ,, missus, T. Scott, Twenty-first F. B. Kept, pt iii- 

(pub. 20th July 1908), p. 126, pi. iii. figs. 9l« 

Hab. — Tliis Dactylopusia was first described from specimet^^ 
obtained in East Finmark, within the Arctic Circle, in ^ 
collection made by Canon Norman in the summer of 189*^" 
The species was also observed in a gathering collected i^ 
1894 in the old quarry at Granton, where several oth^^ 
interesting Copepoda have been captured. This gathering wa^^ 
not thorouglily examined till 1903, when the Dactylopusi(^ 
was by an oversight redesoribed as a " new species," unde^ 
the name of I). mia:tus. 



89. Dadijlojnisia ihbilis (Giesbrecht). 

1882. Dactylopus dcbilis, Giesb., Freileb. Copep. d. Kieler Fohrde. 

p. 122, pi. i. figs. 7, 19 ctxq, 
1903. „ ,, T. Scott, T\^enty-firet F. B. Kept, pt iiu 

p. 128, pi. V. figs. 20-31. 

Ifah. — This species occurred very sparingly in a gatheriDg 
dredged off Musselburgh in 4 to 5 fathoms. 
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90. DoAitylopusia brevicomis (Glaus). 

1868. DcuAylopus brevieomis, Claus, Die Copepoden- fauna von 

Nizza, p. 29, pi. iii. figs. 20-25. 
1906. Dadylopusia hrevicomia, T. Scott, Twenty-fourth F. B. Kept., 

pt. iii. p. 276, pi. xiv. figs. 10-18. 

Hah, — Dredged in Largo Bay and in the old quarry at 
Granton ; not common. 



Genus (46) Dactylopodella, G. 0. Sars, 1905. 

91. Dactylopodella flava (Claus). 

1866. Dactyloptu flavuSf Claus, l. c, p. 28, pi. iii. figs. 13-16. 

ffab, — Taken very sparingly with the dredge in Largo 
Bay and at Station III. 

Genus (47) Idomene, Philippi, 1843. 

92. Idomene forjicata, Philippi. 

1843. Idomene forficatn^ Philippi, Archiv. f. Naturgesch., 1843, 

p. 65, taf. iiL fig. 4. 
1880. IkuUylopus flavuSf Brady, Monograph, vol. ii. p. 116, pi. ivi. 

figs. 1-11 (<J). 

Hob, — I have occasionally dredged this species in the 
Forth estuary, but it was usually passed over as the male of 
DoiCtylopodella flava. 

Genus (48) Idomenella, T. Scott, nov. gen., 1896. 

This genus has a general resemblance to Idomene, Philippi. 

The antennules (anterior antennae) short, six- or seven- 
jointed. 

Posterior antennae tolerably well developed, and composed 
of two joints. 

Mandibles, with masticatory edge, moderately broad, and 
armed with several stout but irregular teeth. Mandible- 
palp well developed, and furnished with two uniarticulate 
branches of moderate size, the outer one wanting the strong 
spines that appear to be characteristic of species belonging 
to Idomene. 
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GcBM (30) AllMGtta, Bftiid, 1845. 



«>4. AUatikM iml^rrMfia (Goodsir). 

IHS. .Sl^rtpr iaUrrmftm^ Goodnr, Ann. «n<l Mag Nat Hitt, rol 

rrL pL S^, pL xL fig. 10. 
IfCiL ^AnK4« iijjiiii^ii, Clus, Die frei-lebenden Copepoden, p. 

14S, pL xxiL figs. 10-17. 
I*>«- tAtemqpte, G. O. San, L e., roL r. p. 62, pU. xxxvi. 

and zxjnriL 

Hmh — Frequent in tow-nel gmtberings collected amongst 
LBminana^ and also in inshore diedginga. 

Genas (31) Bi^elle, Claua. 
6C» Empdtf ^rpurocimda (XormaD). 

:<<5. AiUwikm p wp miv c i mdMmi^ Konnan, Brit Ai'soc Rept, p- 

I$$0. Ft:tidimm dtprtmrnm^ Brady (not BairdX Monograph, toI ii- 

PL I«>, pL IxxiL igiL 15. 
1904. AUtnikm ^Uprttta, G. O. Sara, /. e., toI. r. p. 64, pi xxxviii- 

Hiih, — Taken off Masselbargh, off the north end of Inch- 
keith, and at other parts of the estaary, but not very 
common. 

Genus (32) Tegastca, Norman. 1903. 

»•♦''. T'Kt'i'!^^^ f'uoit'i, Xornian. 

IS'?^. .^-iv'i X ri;-iM, Xornian, Brit. Assoc. Rept for 1868, p. 296. 
1550. ,. *yA:.TriciU Brady (not Claus). Brit Copep., vol. u 

p. 2S, pi. xlix. figs. 1-11. 
;904. Ti^v^us/t\ii:M, G. O. Sars, /. f., vol. v. p. 69, pi. xli. 

ffab. — Found sp;iringly throughout the estuary. This 
curious s[>ecies was first recorded for the Forth in Part III. 
of the Siah Anni'a! lit port of the Fishery Board for Scotland 
(ISSS). The A. splicrrica of Claus {A, nigrans, T. and A. 
Scott) has not yet been observed in the Forth. 

Genus (33) PorceUidinm, Claus, 1860. 
67. PorceUidinm jimhriatum, Claus 

1S63. PoiW'Uidium ^mbriatum^ Claus, Die frei-lebenden Copepoilen, 

p. 140, pi. xxii. fig. 1. 

1904. ,. ,, 0. O. Sars, /. c, vol. v. p. 76, pis. 

xliv., xlv. 

jjah. — Obtained in Largo Bay on seaweed brought up 
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with the dredge. This species frequents the fronds of 
Laminaria and other seaweeds, to which it can adhere very 
firmly; and from its colour and very flattened form it is, 
though not uncommon, easily missed unless the weed be 
carefully examined. 

Genus (34) Aspidiscns, Norman, 1868. 

68. Aspidiseus littoralis, G. O. Sars. 

1880. Scutellidinm fascicUumt G. S. Brady (not Norman), Mono- 
graph, vol. ii. p. 178, pi. Ixviii. fig. 11; pi. Ixix. figs. 
1-9. 

1904. Aspidiscxis lUtoralia^ G. O. Sars, /. c, vol, v. p. 79, pis. xlvi., 
xlvii. 

Hob, — This species was obtained very sparingly in a shore 
gathering near the mouth of the estuary. 

Genus (35) Tisbe, Lilljeborg, 1853. 

69. Tishe furcaia (Baird). 

1837. Cyclops furcatus^ Baird, Mag. Zool. and Bot., vol. i. p. 330, 

pi. ix. figs. 26.28. 
1850. Canthoeamptus furcattts, idem, Brit. Entomostraca, p. 210, 

pi. xxY. figs. 1 and 2; pi. xxx. figs. 1-6. 
1868. Tisbe furcaia^ Glaus, Die frei-lebenden Gopepoden, p. 116, 

pi. XT. figs. 1-10. 
1880. Idya furcaia, G. S. Brady, I, c, vol. ii. p. 172, pi. IxvlL figs. 

1-11. 

HaK — Various parts of the estuary. Common, especially 
within the littoral and laminarian zones. 

70. Tishe gracilis (T. Scott). 

1896. Idya gracilis, T. Scott, Thirteenth F. B. Rept., pt. iii. p. 171, 
pi. iv. figs. 18-21. 

Hah, — In an old quarry at Granton, open to the sea; rare. 
Collected by hand-net near low-water. 

Genus (36) Thalestris, Claus, 1863. 

71. Thalestris longimana, Claus. 

1863. Thalestris longimana, Glaus, Die frei-lebenden Gopepoden, 
p. 180, pi. xviii. figs. 1-11. 

ffab. — In rock pools near high- water on Cramond Island ; 
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in the neighbourhood of Inchkeith; at Station VIL and J 

other parts of the estuary; usually not very plentiful. 

Genus (37) Parathalestris, G. O. Saw, 1905. 

72. Paraihalestins Clatisi (Norman). 

1869. Thalesiris Clausit Norman, Brit. Assoc. Report for 1868, p. 

297. 
1888. „ ,, G. S. Brady, Monograph vol. ii. p. 128, ^ 

pi. Ixii. figs. 1-12. 

Hab, — Largo Bay, washed from seaweed brought up by -s, 
the dredge, frequent; dredged also in shallow water off TF 
Musselburgh. 

73. Parathalestris harpadoides (Claus). 

1863. Thaleatria harpaeioides, Claus, I. €., p. 133, pi. xix. figs. 2-12. 

1905. Parathalestris harpacbicoides^ G. O. Sara, Crust, of Norway, ,^^ 
vol. V p. 112, pi. Ixvii. 

Hah, — Dredged off St Monans in 1891, but only a few — 
specimens were observed. 

Genus (38) PhyllothaleBtris, G. O. Sara, 1905. 

74. Phj/UoUialestrifi mysis (Claus). 

1863 Thah'stris mysis, Claus, 1. <?., p. 130, pi. xviii. figs. 12-16. 
1880. ,, ,. G. S. Hrady, /. c, vol. ii. p. 121, pi. Iviii. 

tigs. 1 13. i 

Hah. — Firth of Forth, 1804, — a fiue species, very sparingly 
but widely distributed. 

Geuus (39) HaUthalestris, G. 0. Sars, 1905. 

75. Halithalestris Groni (Kroyer). 

1849 [[arpdcticHS Croni, Kroyer, in Gaiinard*8 Voyages en Scand., 

Zool., pi. xliii fig. 3 a-7i. 
1880. ThaltstriH sernilaiiis, G. S. Brady, Z. c, vol. ii. p. 133, pi. Ik. 

figs. 2-11. 

Hab. — East of Inchkeith, several taken with surface tow- 
net ill 1889; and in surface tow-net in June 1891 at Station 
iX. This appears lo be a truly pelagic species, and widely 
distributed, but which only occasionally enters the Forth 
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estuary. As the colour of these Copepods is bright red they 
are easily noticed, but the colour quickly disappears when 
they are preserved in alcohol. 



Genus (40) Rhynchothalestris, G. O. Sars, 1905. 

76. JihynchotJialestris rufocincta (Norman). 

1880. ThaUMtris ru/oeinda, Norman (MS. name), in G. S. Brady, 

/. e., vol. ii. p. 125, ]>1. Ivii. figs. 1-9. 
1905. BhynchothcUeHrxB rufocincta^ 6. O. Sara, Crust, of Norway, 

▼ol. T. p. 120, pis. Izxiii., Ixxiy. 

HaJb, — In pools between tide- marks about Joppa and 
Gi-anton, 1887, frequent, and subsequently in various other 
parts of the estuary, but more common in the littoral zone 
than in deep water. 

77. Bhynchothalestris helgolandica (Glaus). 

1863. ThaUatris helgolandica, Claus, I. c, p. 131, pi. xvii. figs. 

12-21. 
1880. „ „ G. S. Brady. /. c, vol. ii. p. 123, pi. 

Ixi. figs. 9-14. 
1905. Bhynchothalestria helgolandica, G. 0. Sars, Cmst. of Norway, 
vol. V. p. 121, pi. Ixxv. 

Hab, — Washed from some seaweed obtained while dredg- 
ing in Largo Bay in April 1891. Also obtained in dredged 
material collected off the north-east end of Inchkeith in 
May 1901. 



Genus (41) Microthalestris, G. 0. Sars, 1905. 
78. Microthalestris forjioula (Claus). 

1863. ThaleUris/orJicula, Claus, /. c, p. 131, pi. xvii. figs. 7-12. 
1894. „ forfieuhules, T. and A. Scott, Ann. and Mag. Nat. 

Hist. (6), vol. xii. p. 142, pi. ix. figs. 4-9. 
1905. Mierothalesiris forfieula, G. 0. Bars, /. c, vol. v. p. 123, pi. 
ixxvi. 

ffab. — In pools near low-water between Leith and Porto- 
bello, not very common. The part of the shore where the 
specimens were chiefly obtained was opposite Seatield, where 
there is a good deal of mud. 

VOL. XVI. 2 ? 
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in material dredged off S( Monaos in 1891. This species 
appears to be moderately frequent in the Firth. 



110. Ameira ejrilis, T. and A. Scott. 

1894. Awtdm exUUj T. and A. Soott, Add. and Mag. Hit Hist 
(6), ToL xiL p. 1S9, pi. TiiL figL 18-20; 
pL ix. figs. 1-3. 

1894. „ „ T. Scott, Twelfth F. B. RepL, pL iil p. 242, 

pi. ix. fig. 30; pi. X. figs. 1-12. 

Hah, — This moderately large and distinct species was 
taken in shore-pools, near low-water, at Seafield, Leith; it 
was subsequently obtained at Musselburgh and near Dunbar, 
and in a somewhat similar situation. 



111. Ameira longiremis, T. Scott. 

1894. Ameira longiremis, T. Soott, Twelfth F. B. Kept, pt iii. 
p. 241, pi. V. figs. 29-32; pi. vi. figs. 1-5. 

H'ib. — This Ameira was taken very sparingly bff Si 
Monans in 1893, and this is the only record of it that 1 have 
for the Forth estuary, but it has since been obtained in the 
Clyde in Kilbrannan Sound. 



112. Ameira cxigua, T. Scott. 

1894. Ameira exirpiay T. Scott, op. cit, p. 243, pi. vi. figs. 15-23. 

Huh. — Oil St Monans, not very common. This species, 
like the last, has also been obtained in the Clyde. 

113. Ameira teriuiremis, T. Scott. 

1U02. Amt'irn tcnuircmis, T. Scott, Twentieth F. B. Kept., ]»t iii. 
p. ir»l>, pi. x\iv. figs. 1-9. 

Hah. — Dredged off St Monans; rather rare. 



114. Ameira pnqyinqua, T. Scott 

1902. Ainrira projnnqua, T. Scott, 
;it)-4'2; pi. xxiii. ti-,'. 1 ; pi. 

ilab. — Dredged off St Monans; rare, 



1902. Ainrira projanqua, T. Scott, op, cit., p. 460, pi. xxii. figs- 
;it)-4'2; pi. xxiii. ti-,'. 1; pi. xxiv. tigs. 10-18. 
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with the genus Fsextdothalestris, Brady, described by that 
author in his " Report on the Challenger C<»pepoda/' ^ 

82. Pseudothafestris pygmma (T. and A. Scott). 

1895. Pseudothalcstris itygmaa, T. and A. Scott, Ann. and Mag. 
Nat. Hist. (6), vol. xv. p. 65, pi. vi. figs. 8-16 (January 
1895). 

Hah, — Dredged sparingly in the neighbourhood of Dunbar. 

8:1 ^Pseudothalestris major (T. and A. Scott). 

(?) 1863. Weatwoodia minuia, Claus, Die frei-lebenden Cope]»oden, 
p. 118, taf. xxi. figs. 10-14. 
1895. PseudowesttDOodia major, T. and A. Scott, loc. cit., p. 56, 
pi. vi. figs. 17-2'i. 

Hah, — Dredged in the neighbourhood of Granton, and near 
Dunbar. 



Genus (45) Dactylopusia, Norman, 1908."' 

84. Dactylopusia tisboides (Glaus). 

1863. Dadylopus tisboides, Claus, Die frei-lchenden Copex>oden, 
p. 127, pi. xvi. figs. 24-28. 

Hah, — Shore-pools at Craniond Island ; dredged ofi Mussel- 
burgh and other parts of the estuary; frequent in the littoral 
and laminarian zone^. 

85. Dactylopusia nrglecta, G. 0. Sars. 

1880. Deielylopus tisboides, G. S. Brady (brackish -water var.), /. r., 

. vol. ii. p. 108, pi. liv. figs. 14 1«. 
1905. Daeiylopusia negUcUt, G. O. Sars, CruHt. ol Nt)rNvay, vol. v. 
p. 127, pi. Ixxviii. fig. 2. 

Hah, — This brackish-water form was observed in the 
lagoon at the mouth of the CocklemiU Hum (east end of 
Largo Bay). 

* Cf. paper by T. and A. Scott in Ann. aiui Mag. Nat. Hist. (6), vol. xv. 
p. 463 (June 1895). 

*See remarks on this sjM^cies and al-o on the g<>nu.s in Part III. of thf 
TwetUy-fourth Annual Report of the Fishery Board for Scotland, at pjige -277 
(1906). 

•The name Daelylopus, Clana, lu'ing jireoccupird by Gill for a genus of 
fishes, was by Canon Norman changed to Dactylopusia. 



318 Proceedings of the RoycU PhysiceU Society. 

86. Dactyhpusia vulgaris, G. O. Sara. 

1863. Daetylopus Strdmi, Glaus, L c, p. 126, pi. zvL figs. 1-6. 

ffab, — Forth, west of Queensferry, washed from lumps (7^ 
hardened mud ; not very common. According to 6. 0. Sar^' » 
this is not the CarUhocamptus Stromi, Baird, as Claus supposec^ 
it to be. 



87. Dactylopusia littoralis (T. Scott). 

1908. Dactylopus liUoralis, T. Scott, Twenty-firet F. B. Rept,^ 
pt iiL p. 124, pi. iii. figs. 2-8. 

Hob, — Obtained in pools between tide-marks at Mussel- 
burgh in 1894, but not recorded till 1903. This seems to be 
a rare species. 



88. Dactylopusia Jinmarchica, T. Scott. 

1903. Dactylopus longirostria, Olaos, var. finmarchieus, T. Scott, 
Ann. and Mag. Nat Hist. (7), vol. xi. (Jan. 
1903), p. 21, pi. ii. figs. 4-8. 

1903. „ miaUus, T. Scott, Twenty-first F. B. Rept., pt. iii. 

(pub. 20th July 1908), p. 126, pi. iu. figs. 9.16. 

Hob. — This Dcictylopusia was first described from specimens 
obtaiued in East Finmark, within the Arctic Circle, in a 
collection made by Canon Norman in the summer of 1890. 
The species was also observed in a gathering collected in 
1894 in the old quarry at Granton, where several other 
interesting Copepoda have been captured. This gathering was 
not thoroughly examineci till 1903, when the Dactylopusia 
was by an oversight rcdescribed as a " new species," under 
the name of D. mixtus. 



89. Dactylopusia dehilis (Giesbrecht). 

1882. Dactylopus dehilis, Giesb., Frei-leb. Copcp. d. Kieler Fohrde, 
J). 122, pi. i. figs. 7, 19 ct seq. 

1903. „ ,, T. Scott, Twcnty.first F. B. Kept., pt iii. 

p. 128, pi. V. figs. 20-31. 

]{ah, — This species occurred very sparingly in a gathering 
dredged off Musselburgh iu 4 to 5 fathoms. 
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90. Dactylopttsia brevicomis (Claus). 

1868. Dadylopus brevieomiSf Claus, Die Copopoden- fauna von 

Nizza, p. 29, pi. iii. figs. 20-25. 
1906. Dactylopuaia brevicomis, T. Scott, Twenty-fourth F. H. Kept., 

pt. iii. p. 276, pi. xiv. figs. 10-18. 

Hah. — Dredged in Largo Bay and in the old quarry at 
Granton ; not common. 



Genus (46) Dactylopodella, G. 0. Sars, 1905. 

91. Dactylopodella flava (Claus). 

1866. Dadylopus JlavuSf Claus, I. c, p. 28, pi. iii. figs. 13-16. 

Hab, — Taken very sparingly with the dredge in Largo 
Bay and at Station III. 

Genus (47) Idomene, Philippl, 1843. 

92. IdomeTie forjicata, Philippi. 

1843. Idomene forficata^ Philippi, Archiv. f. Naturgesch., 1843, 

p. 65, taf. iiL fig. 4. 
1880. JDaetylopus flavus, Brady, Monograph, vol. ii. p. 116, pi. Ivi. 

figs. 1.11(<J). 

ffai. — I have occasionally dredged this species in the 
Forth estuary, but it was usually passed over as the male of 
Dactylopodella flava. 

Genus (48) Idomenella, T. Scott, no v. gen., 1896. 

This genus has a general resemblance to Idomene, Philippi 

The antennules (anterior antennae) short, six- or seven- 
jointed. 

Posterior antennae tolerably well developed, and composed 
of two joints. 

Mandibles, with masticatory edge, moderately broad, and 
armed with several stout but irregular teeth. Mandible- 
palp well developed, and furnished with two uniarticulate 
branches of moderate size, the outer one wanting the strong 
spines that appear to be characteristic of species belonging 
to Idomene. 
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Maxilla; similar in structure to those of the genus mentioned. 

Tlie first and second maxillipeds are also similar to those 
of the same species. 

The first pair of thoracic feet resemble those of Idoment, 
but the first joint of the inner branch is not nearly so robust, 
and the terminal setsd of the end joint are not so strongly 
chiwed. 

The second, third, and fourth pairs in the female are 
similar to those of Idomene, but the second pair in the male 
has the inner branch armed with a strong claw-like spina 

The filth pair comparatively small, lamelliform, and the 
primary and secondary joints are sub-equal, and only moder- 
ately developed (cf. Twelfth Anntuil Report Fishery Board 
for Scotland, pt. iii. p. 255, pi. Ix. fig. 19, etc.). 

Furcal joints short. One ovisac. 

The differences that separate this genus from Idoniene are 
comparatively small ; but in the following two species, which 
1 have ascribed to it, the armature of the mandible-pulp, and 
the structure of the inner branch of the first pair of thoracic 
feet, preclude them from a place in Philippi's genus. 



!).'3. filomeneJIa rodrata, T. Scott. 

ISlKi. Dadiilvpas rostratus, T. Scott, Kleveiith F. B. Kept., pt. iii. 
p. 'JOo, \A. iii. fipi. 7-20. 

IlnJt. — riir specimens Irom which this species was described 
were uhtaiiieil by carefully washing shells inhabited by the 
coiiiiiion hermit crab, Eupatjurus, Bernhardus, which were 
dredged oil* the west side of Inchkeith. 



1)4. Idonunella rortmata, T. Scott. 

1S<»4. Ihtdylopiis coronatmj T. Scott, Twelfth F. B. Kept., pt iii. 
p. 2f)r>, pi. ix. ligs. 12-20. 

Ihd). — Dredged near the lUiss liock and also in Largo Bay; 
\\i)l common. It has also been obtained very sparingly off 
Musselbur<^h, and at the north end of Inchkeith. 
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Genus (49) Amphiascus, 6. 0. Sars, 1905. 

95. Amphiascus minutus (Clans). 

1868. Dadylopus mimUiL% Glaus, Die frei-lebenden Copepodeii, 

p. 126, taf. xvi. figs. 14, 15. 

1880. „ ,, Brady, /. c, vol. ii. p. 119, pi. Ixvii. 

figs. 12-14. 

ffab. — In dredi^ed material from Largo Bay, — the only 
place within the estuary where this species has been 
noticed. 

96. Amphiascus Catharince, T. Scott.* 

1906. Amphiascus Catharince, T. Scott, Twenty-fourth F. B. Kept, 
pt. iii. p. 275, pi. xiv. figs. 10-18. 

Hab. — Collected by hand-net in an old quarry at Granton, 
open to the tide, where many interesting forms have been 
obtained. 

97. Amphiascus tenuiremis (Brady and Robertson). 

1876. Daclylopus tenuiremis, B. and R., Brit. Assoc. Report for 

1875, p. 197. 
1880. ,, „ Brady, /. c, vol. ii. p. 115, pi. Ivi. 

figs. 12-18. 

Hab. — Dredged in Largo Bay, where it occurred very 
sparingly. 

98. Amphiascus similis (Claus). 

1866. Daclylopus similis, Claus, Die Co{)epoden-fauna voii Nizza, 
p. 25, taf. ii. figs. 29, 30. 

1880. ,, ,, Brady, /. c, vol. ii. p. 110, pi. Iv. 

figs. 14-16. 

Hab. — Dredged west — off Queenslerry, I7th November 
1893 ; not common. 

99. Amphiascus imus (G. S. Brady). 

1872. Canthocamptus imus, Brady, Nat. Hist. Trans. Northunib. 

and Durham, vol. iv. p. 436, pi. xix. figs. 1-5. 
1880. Stenhelia ima, idem, Monograph, vol. ii. p. 35, pi. xliii. 

figs. 1-14. 

Hab. — Collected near Craniond and North Berwick in 
1887, and near Inchkeith in 1901, but apparently not very 
common. 

^ Named in compliment to a friend of the author. 
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Genus (50) Stenhelia, Boeck, 1864. 

100. Stenhelia hispida, G. S. Brady. 

1880. Stenhelia hispida, Brady, Monograph, vol. ii. p. 82, pi xlii. 
figs. 1-U. 

ffab. — This Copepod was observed sparingly in some 
material dredged off St Monans in 1893, and off North 
Berwick in July 1901. 

101. Stenhelia hirsuta, I. C. Thompson. 

1893. StcnhelUi hirtiUa, I. C. Thompaon, Revised Rept on the 

Coi)epoda of L— pool Bay, p. 20, pi. xxxi. 

Hab. — Dredged off St Monans in 1893, and in the neigh- 
bourhood of Inchkeith in 1901. The female of this species 
carries two ovisacs instead of one, and thus differs firom some 
of the other forms grouped under this genus. 

102. Stenhelia dispar^ T. and A. Scott 

1894. SUnhdia dispar, T. and A. Soott, Ann. and Mag. Nat Hiflt 

(6), vol. xii. p. 141, pi. viii. figs. 8-12. 

Hab, — Dredged in the neighbourhood of the Bass Rock in 
1893; apparently rare. 

103. Staihelia dcnticulata, I. C. Thompson. 

1893. StenlidiiL dciUiculata^ I. C. Thompson, /. c, p. 20, pi. xxx. 
figs. Ml. 

Hah. — This very distinct species was dredged off St 
Monans in 1893, and it has also been obtained near Inch- 
keith, but appears to be somewhat rare in the estuary. 

104. Stenhelia rejlexa, T. Scott. 

1895. Staihelia rejle^a, T. Scott, Thirteenth F. B. Rept, pt. iii. 

p. 166, pi. iii. figs. 1-9. 

Hah. — This species was obtained in pools between tide- 
marks on the shore north-east of Dunbar in 1894. Only a 
few specimens were observed. It resembles Amphiasciis 
imns in some respects, but differs in the structure of the 
anterior antennae and of the first and fifth pairs of thoracic 
feet, as pointed out in the description. 
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105. Stenhdia Blanchardi, T. and A. Scott. 

1895. Stenfulia Blanchardi, T. and A. Scott, Ann. and Mag. Nat. 
Hist (6), vol. xvi. p. 353, pi. xv. figs. 1-10. 

Hab. — This tolerably distinct form was dredged off St 
Monans in 1896. The species was described from specimens 
obtained in some material dredged off Arisaig, Argyleshire, 
in 1892. Although this form appears to be widely distri- 
buted, it does not seem to be very common. 

106. Stenhelia pygmcea, A. M. Norman and T. Scott. 

1905. Stenhelia pygmasa, N. and S., Ann. and Mag. Nat. Hist. (7;, 

vol. XV. p. 284. 

1906. ,, ,, idem, Orust. of Devon and Cornwall, 

p. 142, pi. X. figs. 1-3; pi. xi. figs. 1, 2 
et seq. 

/faJ._Station II., Forth, dredged 26th December 1894. 
This species, which is very small, appears to be widely dis- 
tributed, as the type specimens were collected by the Eev. 
Canon Norman near Eddystone Lighthouse. 

107. Stenhelia confiisa, T. Scott. 

1902. SUnhelia confuaa, T. Scott, Twentieth F. B. Rept., pt. ill. 
p. 458, pi. xxii. figs. 17-25. 

jjoft.— Dredged at Station III., 7th June 1901. Appar- 
ently rare. 

Genus (51) Ameira, Boeck, 1864. 

108. Ameira longipes, Boeck. 

1864. Ameira longipes, Boeck, Oversigt af Norges Oopepoder, 
Chr. Vid.-Selsk. Forhandl., p. 66. 

1880. „ ,, Brady, Monograph, vol. ii. p. 37, pi. liii. 

figs. 1-10. 

Hob. — ^Dredged ofif St Monans and in other parts of the 
estuary, but not very common. 



109. Ameira limgicavdata, T. Scott. 

1892. Ameira Umgicamdata, T. Scott, 
p. 250, pi. ix. figs. 1-18. 

J5faJ. — Taken in various parts of the estuary. First noticed 



1892. Ameira Umgiccmdata, T. Scott, Tenth F. B. Rept., pt. iii. 
p. 250, pi. ix. figs. 1-18. 
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in material dredged off St Monans in 1891. This specie^^ 
appears to be moderately frequent in the Firth. 

110. Ameira exilis, T. and A. Scott. 

1894. Ameira exilis, T. and A. Scott, Ann. and Mag. Nat. Hist. 

(6), vol. xii. p. 189, pi. viii. figs. 18-20^: 

pi. ix. figs. 1-3. 
1894. „ „ T. Scott, Twelfth F. B. Kept., pt iii. p. 242, 

pi. ix. fig. 30; pi. X. figs. 1-12. 

Hob. — This moderately large and distinct species wa* 
taken in shore-pools, near low- water, at Seafield, Leith; it 
was subsequently obtained at Musselburgh and near Dunbar, 
and in a somewhat similar situation. 



111. Ameira longiremis, T. Scott. 

1894. Ameira longirtmis^ T. Scott, Twelfth F. B. Rept, pt iii. 
p. 241, pi. V. figs. 29-32; pi. vi. figs. 1-6. 

Htih. — This Ameira was taken very sparingly bff St 
Monans in 1893, and this is the only record of it that I have 
for the Forth estuary, but it has since been obtained in the 
Clyde in Kilbrannan Sound. 



112. Ameira ca:igua, T. Scolt. 

1894. Ameira cxUjUdy T. Scolt, op. city p. 243, pi. vi. figs. 15-23. 

Hah. — on St Monans, not very common. This species, 
like the last, has also been obtained in the Clyde. 

113. Ameira teiiuiremis, T. Scott. 

1902. Anu'ini, Uninrrmis, T. Scott, Twentieth F. B. Kept., pt. iii. 
[). 4.^.9, i»l. xxiv. figs. 1-9. 

Hab. — Dredged off St Monans ; rather rare. 



114. Ameira iiwpiuqua, T. Scott. 

1902. Ameira projtivqua, T. Scott, 
36-42; pi. xxiii. li^'. 1; pi, 

Hah, — Dredged off' St Monans; rare. 



1902. Ameira projtivqiai, T. Scott, op. cit., p. 460, pi. xxii. figs. 
36-42; pi. xxiii. li^'. 1; pi. xxiv. tigs. 10-18. 
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116. Ameira pusUla, T. Scott. 

1903. Aineira pusilla, T. Scott, Twenty-first F. B. Rept., pt. lii. 
p. 114, pi. V. figs. 1-10. 

ffai. — ^This, which appears to be the smallest member of 
the genus, was taken sparingly, in shallow water, off Mussel- 
burgh ; it has not, so far, been noticed anywhere else. 

116. Ameira ambigua, T. Scott. 

1903. Ameira ambigua, T. Scott, op. cU., p. 114, pi. v. figs. 11-19. 

ffab. — Taken off Musselburgh, in shallow water; appar- 
ently rare. 

117. Ameira elegans, T. Scott. 

1906. Ameira eUgans, T. Scott, Twenty-third F. B. Kept., pt. iii. 
p. 144, pi. X. figs. 18, 19; pi. xi. figs. 1-9. 

Hab. — Collected with hand-net in pools on the shore near 
low-water, north-West from Dunbar, and also in a shore 
gathering collected the same year near Musselburgh. 

Geijus (52) Robertsonia, G. S. Brady, 1880. 

118. Robertsonia tenuis (6. S. Brady and Robertson). 

1876. Edinosoma tenue, Brady and Robertson, British Assoc. Kept. 

for 1876, p. 19tJ. 
1880. Robertsonia tenuis^ Brady, Brit. Copep., vol. ii. p. 25, pi. xli. 

figs. 1-14. 

Hob. — This species, which was first noticed in material 
dredged off North Berwick in 1887, appears to be sparingly 
distributed throughout the estuary. 

Genus (53) Heteropsyllus, T. Scott, 1894. 

119. Heteropsyllus curticaudatus^T Scott. 

1894. Hderopsyllus curticaudatus, T. Scott, Twelfth F. B. Rept, 
pt. iii. p. 252, pi. viii. figs. 27-34 ; pi. ix. fig. 1. 

Hah. — Dredged off Musselburgh and near Aberdour; 
frequent. This species, though extensively distributed, 
having been observed in the Firth of Clyde and on the south 
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coast of England, is readily passed over from its resemblance 
to more widely-known forms. 

Genus (54) Delavalla, G. S. Brady, 1868. 

120. Delavaiia paliistris, G. S. Brady. 

1868. Delatfolia podtutris, Brady, Nat. Hist Tnms. Nortbamb. 

aud Darham, vol. iii. p. 184, pi. t. 

fgs. 10-15. 
1880. ,, ,, idem, Monograph, vol. ii. p. 43, pi. L 

figs. 1-8. 

Hai, — Taken in the neighbourhood of Culross, west of 
Queensferry, where the water is brackish, and also in brackish- 
water pools at the mouth of the Peffer Burn, Aberlady Bay, 
1895. 

121. Ddavalia robusta, Brady and Robertson. 

1875. Delavalia robusta^ B. and B., Brit. Assoc. Bept. (1875), p. 

196. 
1880. ,, ,, Brady, I. c, vol. ii. p. 46, pi. 11. figs, 

16-21. 

Hab. — In pools at the mouth of the Cocklemill Burn at 
the east end of Largo Bay, 16th August 1890; rare. 

122. Delavalia reflexa, Brady and Robertson. 

1875. Delavalia rcjlcxa, B. and R., Brit. Assoc. Rept. (1875), \\ 

196. 
1880. „ „ Brady, /. c, vol. ii. p. 45, pi. Ii, figs. 

1-14. 

ifa^.— Dredged ofl' Burntisland in November 1893; 
moderately rare. 

Genus (55) Beatricella,i T. Scott, 1905. 

123. Ikatricella viimicd, T. Scott. 

1897. Ddavalia inimica, T. Scott, Fiitcenth F. B. Rept., pt. iii. 

p. 150, pi. i. figs. 1-9. 
1905. Beatricclla inimica, T. Scott, Ann. and Mag. Nat. Hist. (7), 

vol. xvi. p. 568. 

Hab. — Dredged in the neighbourhood of Granton and off 

^ This genus has been named in complinient to Miss Beatrice Sprague, 
daughter of Dr T. B. Sprague, Edinburgh, whose names are so frecjuentij 
referred to in this Catalogue as successful students of Scottish fresh-water 
Crustacea. 
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Musselburgh; not very rare. Dredged also off the north- 
west end of Inchkeith. 



124 Beairicella cemula, T. Scott. 

1893. Delavalia oemula, T. Scott, Eleventh F. B. Kept., pt. iii. 

p. 204, pi. iv. figs. 86-47. 
1906. Beatrieella aemula, T. Scott, Ann. and Mag. Nat. Hist. (7), 

vol. xvi. p. 569 (footnote). 

Hah, — Dredged in Largo Bay, and subsequently in one or 
two other places. 



Genus (56) Tachidius, LUljeborg, 1853. 

125. rocAidtws discip^, Giesbrecht. 

1858. Tachidius brevicomiSy Lilljeborg (non Cyclops brevicomis, 

0. F. MuUer, 1776), De Crust, ex 
ordinibus tribus, Glad. Ostrac. 
Oopep., p. 196. 

1880. „ ,, Brady (non C. brevicomis, Miiller), 

Monograph, vol. ii. p. 20, pi. 
xxxvii. 

1881. ,, discipcst Giesb., Die frei-leb. Copep. der Eieler 

Fohrde, p. 108, pi. ii. fig. 4 ; pi. iv. figs. 25, 28 
etseq, 

ffab. — Brackish- water pools at the mouth of the Cockle- 
mill Burn at the east end of Largo Bay, 1890. This is a 
moderately common species in places such as that referred to. 

126. Tachidius littoralis, Poppe. 

1885. Tachidius liUoralis^ Poppe, Die frei-leb. Oopep. des Jade- 
busens, Abbandl. d. nat. Ver. zu 
Bremen, vol. xi. p. 167, pi. vii. figs. 
10-20. 

1891. „ crassieomist T. Scott, Tenth F. B. Rept., i»t iii. 

p. 250, pi. viii. figs. 14-27. 

Hob. — Dredged near Culross, west of Queensferry, 1892; 
not very rare. This, like T, discipes, is a brackish-water 
species, and appears to be generally distributed where the 
conditions are favourable. 
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163. LaophoTvte gracilis^ T. Scott. 

1908. LaophofUe graeau, T. Soott, Twenty-fint F. B. Rept, pt iil 
p. 118, pi. vL figs. 6-12. 

Hob. — Collected by hand-net near Granton, in an oW 
quarry open to the sea. 

164. Laophonte depreasa, T. Scott 

1894. Laophonte depresaa, T. Scott, Twelfth F. B. Kept, pt ^ 
p. 245, pi. vi. figs. 24-31 ; pi. vii. figs. 1-8. 

ffab. — Off St Monans and Musselburgh ; very sparingljr 
dredged material from both places. 



^ 



-tl^). 



165. Laophonte hiepida (Brady and Sobertson). 

1873. Aullopsis hispida, B. and B., Ann. and Mag. Nat Hist ( 

vol. xii. p. 137, pi. ix. figs. 6-10. 
1880. Laophonte hispida, Brady, Monograph, vol. ii. p. 

pL IzzzL figs. 1-11. 

Hab. — Largo Bay, frequent ; dredged also off Musselburg ^^ 
and at various other parts of the estuary. 

Genus (67) Harrietella,i T. Scott, 1906. 

166. Harrietdla simtUans, T. Scott. 

1894. Laophonte simulant, T. Scott, Twelfth F. B. Kept, pt iii^ ^^' 

p. 248, pi. vii. figs. 24-32; pi. viii. fig. 1. 
1906. HarrieteUa simulans^ T. Scott, Ann. and Mag. Nat Hist (7)^- '' 

vol. xvii. p. 464, pi. xi. figs. 9, 10. 

HaK — Off West Wemyss and other places. The firsir -^^ 
specimens were obtained inside the valves of a dead Cyprina ^^^^ 
among trawl refuse; but specimens were found afterward^^^ 
to be moderately frequent in the crevices of partly decayefc^^' '^ 
pieces of wood brought up in the dredge or trawl-net 

Genus (68) Laophontodes, T. Scott, 1894. 

167. Laophontodes typicus, T. Scott. 

1894. Laophontodes typicus, T. Scott, Twelfth F. B. Rept, pt \i\:^^^'^' 
p. 249, 1)1. viii. figs. 2-8. 

ffafc— Dredged at the north end of Inchkeith. Thi» ir ^^^^ 

^ This genus has been named in coini)lement to Miss Harriet Richardflon^i*^^^^^^^' 
M. A., D.rhil., Washington, U.S.A., author of A Monograph on the laopods o» «*-* ^-^ 
North America. 
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Loch Achray (Trossachs) ; not very rare. It appears to be 
mure frequent in small lakes or ponds than in large bodies 
of water. 

131. Carithocamptvs lucidultis, Rehbei-g. 

1863. GaiUfioeampttu miniUus, Glaus, Die frei-lebendeu Copep., p. 

122, pi. xii. figs. 1-3 (name preoccupied by 

0. F. Miiller). 
1880. „ htcidulus, Rehberg, Beitrag. z. Kenntn., p. 

551. 
1895. ,, minuUis, T. and A. Scott, Ann. Scot. Nat. 

Hist. (Oct. 1895), p. 236, pi. iv. figs. 14-20. 

Hob. — Daddingston Loch, Upper Elf Loch, Loch Leven, 
Loch Katrine, and others ; Humbie Reservoir, near Winch- 
burgh (Evans); moderately frequent, and generally distri- 
buted. 

132. Cantfiocamptus hirticomis, T. Scott. 

1895. Canlhoeamptus hirticomis, T. Scott, Thirteenth F. B. Eept., 

pt. iii. p. 251, pi. ix. figs. 13-26. 

1902. ,, megalopsj LiDj., /. c, p. 80, pi. ii. figs. 14-19. 

1903. ,, hirlicomU, '1'. Scott, Ann. and Mag. Nat. 

Hist. (7). vol. xi. p. 188. 

Hob. — In brackish-water pools at the mouth of the 
Cocklemill Burn at the east end of Largo Bay. This species 
is sometimes not uncommon where the conditions are 
favourable. 

133. Cantliocaviptus palicslris, G. S. Brady. 

1880. Canthocamptus palustris^ Brady, Monograph, vol. ii p. 63, 

pi. xxxix. figs. 13-23. 

1895 ,, ,, var.cZ(mgra/i«,T. and A.Scott, Ann. 

and Mag. Nat. Hist. (6), vol. xv. 
p. 459, pi. xvi. figs. 7-17. 

Hah. — In pools on May Island, 1889. 

134. Canthocamphis parvus, T. and A. Scott. 

1896. CajUhocamptus parvus, T. and A. Scott, /. c. (6), vol. xviii. 

p. 6, pi. ii. figH. 14-22. 

Jfah, — Between tide-marks at Aberlady, and dredged in 
shallow water off' Musselburgh ; not common. 
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1 35. Canfhocamptus inconspicuus, T. Scott. 

1900. OantKoeamptus ineonspieuut, T. Soott, Eighteenth F. B. 
Rept., pt iU. p. 390, pi. xiy. figs. 1-8. 

Hab,—Off Musselburgh, 1894; rare. This species was 
described from specimens found in the Moray Firth. 

136. CanthocampttLS Schmeili, Mrazek. 

1898. CarUhoeamptui Schmeili, Mrazek, Zool. Jahrb. Sieb. Bd., p. 

116, pi. vii. figs. 107-117. 
1895. „ „ T. and A. Soott, Ann. Scot. N»t 

Hist (Oct 1896), p. 284, pi. »▼• 

figs. 1-13. 

Hab, — Loch Leven, Kinross ; moderately frequent 

137. Canthocamptus crassus^ 6. O. Sars. 

1863. CatUhocamplus crassus, G. 0. Sars, Chr. Videnslc-Selsk. 

Forhsndl., 1862 (Aftr.), p. 28. 
1880. AUheyella spinosa, Brady, Monograph, vol. ii. p. 58, ^ 

zliii. figs. 15-18 ; pi. zivi. figs. 13-18. 

Hob. — Frequent in lochs and ponds throughout the district 



(leiius (59) AttheyeUa, G. S. Brady, 1880. 

138. Atth4!i/€lla pygmcea (G. 0. Sars). 

1863. CatUhocaviptiis jrygmtvius^ G. 0. Sars, op. cU.f p. 21. 

1880. Attfwyella cnfptorum^ Brady, Monograph, vol. ii. p. 60. 

pi. Hi. figs. 1-18. 
1893. ,, ,, T. Scott, Eleventh F. B. Rept, i)t. iii. 

p. 225, pi. vi. figs. 21-31. 

Hab. — Moderately couimon, and generally distributed 
throughout the district 

139. Atthei/cl/a Zsrholdri (Schmeil). 

1893. Canthocamptus Zschokkei, Schmeil, Copep. des Khatikon- 

(feberg»»s, p. 31, pi. iii. 
1893. Atthcydla pi'opinqua, T. S(>()tt, Eleventh F. B. Rept, pt. iii. 

p. 227, 1)1. vii. figs. 1-11. 

Hah, — Loch Leven, Duddingston Loch, Upper Elf Loch; 
not very rare, but easily overlooked. Ben Ledi, at about 
2500 feet (Evans). 
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taken in the Clyde in 1896. The Forth examples, which had 
been put aside when collected, were not identified till later. 

176. Cletodes lata, T. Scott. 

1892. Cletodes lata, T. Soott, Tenth F. B. Kept., pt. iii. p. 267, 
pi. z. figs. 10-18. 

Hab. — Dredged oft' St Monans, oflF Musselburgh, and other 
parts of the estuary ; not common. 

177. Cletodts similis, T. Scott 

1896. Cletodes simUis, T. Scott, Thirteenth F. B. Kept., pt iii. 
p. 1G8, pi. iii. figs. 12-26; pi. iv. figs. 1-3. 

Hob. — In the same gatherings with the last, as well as in 
pools between tide-marks, but always sparingly distributed. 
This species has a somewhat close resemblance to C, lata, 
md was at first regarded as a variety of it, but afterwards it 
iras found to be quite distinct. 

178. Cletodes longicatcdata, Brady and Robertson. 

1876. Cletodes longicaudala, B. and R., Brit. Assoc. Report for 1876, 

p. 196. 
1880. „ ,, Brady, Monograph, vol. ii. p. 92, pi. 

Ixxix. figs. 13-19. 

1902. „ „ T. Scott, Twentieth F. B. Rept., pt. iii. 

p. 466, pi. xxiii. figs. 26-33. 

J7afe.— Dredged off' St Monans in 1889; dredged off' the 
iB&t side of Inchkeith in June 1901 ; rare. 

179. Cletodes mgleda, T. Scott 

1903. Cletodes lugUda, T. Scott, Twenty-first F. B. Rept, pt. iii. 

p. 120, pi. iv. figs. 20-31. 

Hab. — Dredged in Aberlady Bay in 1895; not common. 
This species, which has been known to me for a considerable 
ime, is somewhat intermediate between C, longicavdata and 
7. limteola; the furcal joints are about half as long as those 
»f C. longieaudata ; it thus differs from both the species 
lamed. Though collected in 1895, this is the first time it 
las been recorded for the Forth. The species was described 
rom Moray Firth specimens. 
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GteuMQ (62) MaraenoUotoB, Miazek, 1893. 

145. Maraenobiotus Vgdavskyi, Mrazek. 

1893. Maraenobiotus Vefdovakyi, Mrazek, op. c»^, p. 108, pL iv. figs. 

17-32; pL V. figs. 83-37. 

1896. „ „ T. and A. Soott, Ann. and Mag. 

Nat. Hist. (6), voL xviiL p. S» 
pL i figs. 18-21 ; pL ii fig. 23. 

Hob, — The only locality within the district where I hav^ 

found this sp^ies is Loch Venaachar. 

Genus (63) Mesochra, Boeck, 1864. 

146. Mesochra LUljeborgi, Boeck. 

1864. Mesochra LUljeborgi, Boeck, Oversigt Norges Copepoder^. 

p. 61. 
1873. ParcUachidius gracilis^ Brady and Robertson, Ann. and Mag« 

Nat. Hist. (4), vol. xii. p. 131, pi. viii. figs. 8-16. 
1880. Mesochra Lilljeborgi, Brady, Brit Copep., voL ii. p. 62, pi. 

xli. figs. 15-21; pi. zlvii. figs. 16-21. 

Hab. — Frequent in rock-pools near high-water, Cramond 
Island (1888); in pools at the mouth of the CocklemiU. 
Burn, Largo Bay, 1890; and subsequently in other parts of 
the estuary. 

147. Mesochra spinicaudcUa, T. and A. Scott 

1 S95. Mesochra 8}nnicaudata, T. and A. Scott, Ann. and Mag. Nat. 
Hist. (6), vol. XV. p. 52, pi. v. figs. 12-25. 

Jlith. — Shore at Musselburgh, in pools near low- water; 
frequent. 

1 48. Mesochra Maclntoshi, T. and A. Scott 

1895. Mesochra Mac-Intoshi^ T. aiid A. Scott, L c, p. 63, pi. vi. 

figs. 1-7. 

Ilah. — Shore at Musselburgh, in pools near low-water, not 
uucoiiiiiion, 1894; and also in a gathering dredged ofif St 
Monans in July 1901. 

149. Mesochra propinqua, T. Scott 

1896. Mesochra 2>ropinqua, T. Scott, Fourteenth F. B. Kept., pt. iii. 

p. 162, pi. iii. tigs. 11-22. 

Hah. — In pools between tide-marks at Aberlady Bay, 
collected by hand-net 
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Genus (64) Danielssenia, Boeck, 1872. 

150. Danielssenia typica, Boeck. 

1872. Danielssenia typica, Boeck, Nye Sloegter og arter af Saltvands 
Co]>epoder, Vid. Selsk. Forhandl., p. 66. 

1876 Zosime spinulosa, Brady and Robertson, British Assoc. Rept. 
for 1876, p. 196. 

1880. Jimenella spiniUosa, 6. S. Brady, I, c, vol. ii. p. 41, pi. xlviii. 
figs 14-17; pi. xliz. figs. 14, 16. 

Hab. — Largo Bay, 1890, and afterwards in other parts of 
the estuary, but nowhere very plentiful. The food in the 
stomachs of a sample of small plaice, Pleuronectes platessa, 
measuring off and on about 2 inches in length, sent from 
Annan on the Sol way in 1900, consisted entirely of this 
species. 

Genus (65) Thompsonula, T. Scott, 1905. 

151. Thompsonula hycence (I. C. Thompson). 

1889. JoneneUa hyoena, I. C. Thompson, Proc. Biol. Soc. L — pool, 

vol. viii. p. 198, pi. ix. figs. 1-10. 
1893. „ „ T. Scott, Eleventh F. B. Rept, pt. iii. 

p. 202, pi. liL figs. 1-6. 
1906. Thompsonula hycena:, T. Scott, Ann. and Mag. Nat. Hist. (7), 
vol. xvi. p. 670. 

ffab. — Dredged near the island of Fidra in February 
1893, and later off Musselburgh ; not common. The species 
appears to be widely distributed, but not very plentiful. 

Genus (66) Laophonte, Philippi, 1840. 

152. Laophonte lamellijera (Claus). 

1868. Cleta lainellifera. Clans, Die frei-lebenden Oopepoden, p. 123, 

pi. XV. figs. 21-25. 
1880. Laophonte lamelli/era, Brady, Monograph, vol. ii. p. 83, 

pi. Ixxv. figs. 16-23. 

5ix6.— Dredged off Musselburgh ; collected by hand-net in 
rock-pools between tide-marks at Cramond Island; and 
dredged at various other parts of the estuary ; frequent 
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153. LaophxmU cuHieauda, Boeck. 

1864. Laopkonte cwrtieaudOf Boeck, Oreraigt af Norges Copepoder, 

p. 65. 
1880. „ ,, Bndy, /. e., toL iL p. 80, pL Ixjdil 

figB. 15-18; pL IzxtL figs. 1-9. 

ffab, — Rock-pool ou the shore, Cramond Island ; dredged 
off North Berwick and in other parts of the estnary. 



154. Laaptumte Umgicaudaia, Boeck. 

1864. LaophanU longieoMdaia, Boeck, Overeigt af Norges Copepoder, 

p. 56. 
1880. „ „ Brady, /. c, vol. ii. p. 82, pi. IxzIt. 

figs. 12-15; pL IxzYi figs. 10-15. 

Hab. — Dredged off St Monans in 1889; scarce. 



155. Laop?umte longiremis, T. Scott 

1905. LaophonU lonffiremis^ T. Scott, Twenty-third F. B. Kept, 
pt ili. p. 145, pi. xi. figs. 10-20. 

Hab. — In an old quarry at Granton which is open to the 
sea, collected 25th August 1894. Apparently rare. 



156. Laoplwnte thoracica, Boeck. 

1864. LcLophonU thoracica, Boeck, Oversigt af Norges Copepoder, 

p. 54. 
1880. ,, „ Brady, /. c, vol ii. p. 76, pi. Ixxvii. 

Qgs. 1-8. 

Hab. — Dredged in the neighbourhood of Inchkeith; off 
Musselburgh and other parts of the estuary; not very 
common. 



157. Laopkonte similis, Glaus. 

1866. LnophoiUc similiSt Olaus, Copepoden-Fauna von Nizza, p. 23, 

pl. V. tigs. 13, 14. 
1880. ,, ,, Brady,Z.c.,vol.ii.p. 78, pl.lxxv. figs. 1-14. 

Hab. — In rock-pools between tide-marks at Cramond 
Island and in one or two other places, but not common. 
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158. LaophofUe horrida (Norman). 

1876. CUia horrida, Norman, Rept of the <' Valorous" Exped., 

Proc. Roy. Soc. London, 1876, p. 206. 
1880. LaophonU horrida, Brady, I. c, vol. ii. p. 74, pi. Ixxiv. 

figs. 1-12. 

ffab. — Dredged off St Monans, and at Station V., to the 
west of May Island ; not common. Dredged at the west end 
of Station VI., 22nd May 1901. 

159. Laaphonte denticomis, T. Scott 

1890. LaophonU strrata, T. Scott (not Clans), Eighth F. B. Kept, 

pt. iii p. 818. 
1894. „ denticomis, idem, Twelfth F. B. Kept, pt. iii. 

p. 246, pi. vii. figs. 13-28. 

Hah. — Dredged off St Monans, 1889 ; dredged off Mussel- 
burgh, 30th May 1891 ; and at Station III. (near the west 
end, in 5 fathoms), 23rd May 1901. 

160. Laophonte inapinata, T. Scott. 

1892. LaophonU inopinaia, T. Scott, Tenth F. B. Rept, pt iii. 

p. 256, pi. zi. figs. 112. 

Hah. — Off the west side of May Island. Several specimens 
were washed from a large " root " of sea- weed brought up in 
the trawl-net of the fishery cruiser " Garland " while at work 
in the neighbourhood of May Island in 1891 ; males and 
females carrying ovisacs were obtained. L. inapinata appears 
to be a rare species in the Forth. 

161. LaophorUe intermedia, T. Scott 

1896. LaophonU intermedia, T. Scott, Thirteenth F. B. Rept, 
pt iiL p. 168, pi. iii. figs. 10-20. 

Hah. — Shore at Musselburgh, in pools near low-water; 
dredged off the same place in 3 to 4 fathoms. Obtained also 
near Granton in an old quarry open to the sea. This is a 
distinct and easily recognised species. 

162. Laaphonte littorale, T. and A. Scott 

1893. LaophonU liUorale, T. and A. Scott, Ann. and Mag. Nat 

Hist (6), vol. xii. p. 238, pi. xi. figs. 7-14. 

Hah. — In brackish pools at the mouth of the Peffer Burn, 
near Aberlady. 
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163. LaophofUe gracilis, T. Scott. 

1908. LaophofUe graeUis, T. Scott, Twenty-fint F. B. Bept, pi iu. 
p. 118, pi. vi. figs. 6-12. 

ffab, — Collected by hand-net near Granton, in an old 
qaarry open to the sea. 

164. LaophofUe depressa, T. Scott 

1894. LaophtmU depresaa, T. Scott, Twelfth F. B. Rept, pt. iii. 
p. 245, pi. vi figs. 24-81 ; pL yiL figs. 1-8. 

ffab. — Off St Monans and Mosselborgh ; very sparingly in 
dredged material from both places. 

165. LdophorUe hispida (Brady and Sobertson). 

1873. Aiellojms hispida, B. and B., Ann. and Mag. Nat Hist (4), 

vol. zii. p. 137, pL iz. figs. 6-10. 
1880. LaopKonU hispidci, Brady, Monograph, vol. ii. p. 85, 

pL IzzzL figs. 1-11. 

Hob. — Largo Bay, frequent ; dredged also off Musselburgh 
and at various other parts of the estuary. 

Genus (67) HarrieteUa,i T. Scott, 1906. 

166. Harrietdla simulans, T. Scott. 

1894. LaophonU sinwlans, T. Scott, Twelfth F. B. Kept., pt iii. 

p. 248, pi. vii. figs. 24-32; pi. viii. fig. 1. 
1906. HarrieUUa siviulans, T. Scott, Ann. and Mag. Nat. Hist. (7), 

vol. xvii. p. 464, pi. xi. figs. 9, 10. 

Hah, — Off West Wemyss and other places. The first 
specimens were obtained inside the valves of a dead Cyprina, 
amon^' trawl refuse; but specimens were found afterwards 
to be moderately frequent in the crevices of partly decayed 
pieces of wood brought up iu the dredge or trawl-net 

Genus (G8) Laophontodes, T. Scott, 1894. 

167. Laophontodes tj/picus, T. Scott. 

1894. Laopfiontodcs typicus, T. Scott, Twelfth F. B. Rept, pt. iii. 
p. 249, |)1. viii. ligs. 2-8. 

ffah. — Dredged at the north end of Inchkeith. This 

* This goims has been named in complement to Miss Harriet Richardson, 
M.A., D.Phil., Washington, U.S.A., author of A Manograph on the Isopods of 
North Anurica. 
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species, whioh is very small — scarcely ^ of an inch in 
length — but quite distinct, is apparently very rare in the 
Firth of Forth. I have only met with it in the neighbour- 
hood of Inchkeith; it seems, however, to have a fairly 
extensive distribution. Frequent in a gathering of small 
Crustacea from an old quarry at Granton collected in 1894. 



Genus (69) Normanella, G. S. Brady, 1880. 

168. Normanella dvbia (Brady and Eobertson). 

1876. LaophonU dubia, B. and R., Brit. Assoc. Report for 1874, 

p. 196. 
1880. Normanella dubia, Brady, Monograph, vol. ii. p. 87, pi. 

Izxviii. figs. 12-22. 

Hab. — Dredged off Musselburgh ; not very rare, but easily 
overlooked. 

169. Normanella attenuaia, A. Scott 

1896. Normanella aUenuata, A. Scott, Lancashire Sea- Fish Lab. 

Report for 1896, p. 47, pi. iv. 

figs. 8-20. 
1902. „ „ T. Scott, Twentieth F. B. Rept, 

pt. iii. p. 464, pi. xxiii. figs. 2-4. 

Hoi. — Dredged off St Monans, in about 10 fathoms; rare. 
This species was described from specimens dredged off 
Spanish Head, Isle of Man, in 1895. 

Genus (70) Cletodes, Brady, 1872. 

170. Cletodes limicola, 6. S. Brady. 

1872. Cletodes limieolay Brady, Nat. Hist. Trans. Northumb. and 
Durham, vol. iv. p. 438, pi. xxi. figs. 
10-17. 

1880. „ ,, idem, Monograph, vol. ii. p. 90, pi. 

Ixxix. figs. 1-12. 

Hah, — ^Dredged off North Berwick, ofif Musselburgh, and 
off the east side of Inchkeith, but not very common. 
It seems to be sparingly distributed throughout the 
estuary. 
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171. Cletodes propinqua^ Brady and Bobertson. 

1876. CUtodea propinqua, B. and R., Brit. Assoc Report for 1875, 

p. 196. 
1880. ,f ft Brady, Monograph, vol. ii. p. 94, pi. 

Ixxvii. figs. 9-17. 

Hab, — In pools between tide-marks at Newhaven and 
Cramond Island; also dredged off Musselburgh; not veiy 
common. 

172. Cletodes Sarsi, T. Scott 

1905. CUtodes Sarai, T. Scott, Twenty-third F. B. Bept, pt ill. 
p. 146, pi. xii. figs. 1-9. 

Hab. — Firth of Forth, 1901 ; rare. This species was one 
of several in a bottle containing specimens from various parts 
of the estuary collected during 1901. 

173. Cletodes curvirostris, T. Scott 

1894. Cletodes curviroHris, T. Scott, Twelfth F. B. Bept, pt iii. 
p. 250, pi. yiii. figs. 18-26. 

Ifab. — Dredged in Largo Bay ; dredged off the east side of 
Inchkeith, and a few other places ; not very rare. In this 
species the rostrum is distinctly, though not strongly, re- 
curved. 

174. Cletodes irrasa, T. and A. Scott 

1894. Cletodes in-asa, T. and A. Scott, Ann. and Mag. Nat. Hist. (6), 
vol. xii. p. 141, pi. viii. tigs. 8-12. 

iTaft. —Dredged in 1893 in the neighbourhood of the Bass 
Kock. It seems to be a rare species, as I have observed it 
on only one or two occasions since; but it has also been 
taken in the Clyde and the Moray Firth. 

175. Cletodes tenia pes, T. Scott. 

1897. Cletodes Unuipcs, T. Scctt, Fifteenth F. B. Kept., pt. iii. 
p. 170, pi. i. figs. 19-27. 

Hah. — Off Musselburgh, dredged in 3 to 4 fathoms, ii 
1891; rare. The species was described from specimen 
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taken in the Clyde in 1896. The Forth examples, which had 
been put aside when collected, were not identified till later. 

176. CUtodes lata, T. Scott. 

1892. Cletodes lata, T. Soott, Tenth F. B. Rept., pt. iii. p. 267, 
pL X. figs. 1018. 

Hah. — Dredged ofl' St Monans, ofif Musselburgh, and other 
parts of the estuary ; not common. 

177. Cletod€8 similis, T. Scott 

1895. CUtodes nmilia, T. Scott, Thirteenth F. B. Rept., pt iii. 
p. 1G8, pi. iii. figs. 12-26; pi. iv. figs. 1-3. 

Hah, — In the same gatherings with the last, as well as in 
pools between tide-marks, but always sparingly distributed. 
This species has a somewhat close resemblance to G. lata, 
and was at first regarded as a variety of it, but afterwards it 
was found to be quite distinct. 

178. CUtodes longicavdata, Brady and Eobertson. 

1876. CUtodes UmgieaudcUa, B. and R., Brit. Assoc. Report for 1875, 

p. 196. 
1880. ,, ,, Brady, Monograph, vol. ii. p. 92, pi. 

Ixxix. figs. 13-19. 

1902. „ „ T. Scott, Twentieth F. B. Rept., pt iii. 

p. 465, pi. xxiii. figs. 26-33. 

floJ.— Dredged off St Monans in 1889; dredged off the 
east side of Inchkeith in June 1901 ; rare. 

179. Cletodes mglecta, T. Scott 

1903. CUtodes negUeta, T. Scott, Twenty-first F. B. Rept, pt. iii. 

p. 120, pi. iv. figs. 20-31. 

Hah. — Dredged in Aberlady Bay in 1895; not common. 
This species, which has been known to me for a considerable 
time, is somewhat intermediate between C, longicavdata and 
C. limicola; the furcal joints are about half as long as those 
of C longicaudata ; it thus differs from both the species 
named. Though collected in 1895, this is the first time it 
has been recorded for the Forth. The species was described 
from Moray Firth specimens. 
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GenoB (71) ItuneOa, Brady, 1894 

180. ItuneUa tenuiremis (T. Scott). 

1898. CUiodes tenuiremis, T. Soott, Thirtoeoth F. B. Bept,ptul 

p. 204, pi. iii figs. 21-28. 
1894. ItuneUa submUa, G. S. firmdy, Nat. Hist. Trans. Northnmb., 

Dorh., and Newcastle-upon-Tyne, yoL xiiL p. 6, pi i. 

(separate reprint). 

Hab. — Dredged in the neighbourhood of Inchkeith in 
February 1893; and subsequently, but very sparingly, in 
several other places. 

Genus (72) Pultonia, T. Scott, 1902. 

181. Fultania hirsuta, T. Scott 

1902. Fultonia hirsuta, T. Soott, Twentieth F. B. Kept, pt iil 

p. 466, pi. xxiii. figs. 5-12. 

Hob, — Dredged very sparingly off St Monans, in 14 to 15 
fathoms, on 22nd May 1901. 

Genus (73) Enhydrosoma, Boeck, 1872. 

182. Enhydrosoma curvctium (Brady and Robertson). 

1876. KkisUhrix curvata, B. and R., Brit. Assoc. Report for 1875. 

p. 197. 
1880. Enhydrosoma curvatum, Brady, Monograph, vol. iL p. 98, 

pi. Ixxxi. fig8. 12-16; pi. Ixxxii. tiga. 11-19. 

Hah. — Largo Bay and other parts of the estuary ; mode- 
rately frequent. 

183. Enhydrosoma gracile, T. Scott. 

1903. Enhydrosoma graciU, T. Scott, Twenty-first F. B. Kept., 

pt. iii. p. 122, pi. ii. figs. 16-26; pi. iii. fig. 1. 

Hah. — Musselburgh, pools on the shore near low-water; 
moderately rare. This is a smaller species than E, curvaium. 

Genus (74) Nannopus, G. S. Brady, 1880. 

184. Nannopus palust7nSy G. S. Brady. 

1880. Nannopus palustHs, Brady, /. c, vol. ii. p. 101, pi. ixxvii. 

figH. 18-20. 
1902. ,, ,, T. Scott. Twentieth F. B. Kept., pt iil 

p. 466, pi. xxiii. figs. 13-25. 

Hob. — Brackish- water pools at the mouth of the Cocklemill 
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Bum at the east end of Largo Bay, also in shore-pools at 
Musselburgh, and in an old quarry near Granton which is 
open to the sea ; not common. 

Genus (75) PlatycheUpus, G. S. Brady, 1880. 

185. Plaiychelvpus littoralis, G. S. Brady. 

1880. PUUychelipu^ liUoralia, Brady, /. c, vol. ii. p. 103, pi. Ixxix. 

figs. 20-28; pi. Ixxx. figs. 16-19. 
1 893. , , „ T. Scott, Eleventh F. B. Kept. , pt iii. 

p. 205. 

ffab. — Sparingly in a gathering of dredged material col- 
lected near Culross, and in an old quarry at Granton ; dredged 
in shallow water off Musselburgh and in Aberlady Bay ; 
scarce. 

Genus (76) Cylindropsyllus, G. S. Brady, 1880. 

186. Cylindropsyllus Icevis, G. S. Brady. 

1880. Cylindrapgyllua UeviSy Brady, /. c, vol. iii. p. 30, pi. Ixxziv. 

figs. 1-8. 
1892. „ „ T. Scott, Tenth F. B. Kept., pt iii. 

p. 268, pi. xiii. figs. 1-18. 

Hah. — Dredged oflF St Monans ; frequent. I have found 
this species in other parts of the estuary, but much less 
frequently than in the " Fluke Hole " off St Monans. 

187. Cylindropsyllus minor, T. Scott 

1892. Cylindropsyllus minor, T. Scott, op, cU., p. 260, pi. xi. 

figs. 17-24. 
1900. „ „ idem, Eighteenth F. B. Rept, pt. iii. 

p. 349, pi. xiv. figs. 23-32. 

ffai. — Dredged off St Monans along with C, lams, but 
not so common. 

Genus (77) Leptopontia, T. Scott, 1902. 

188. Leptopontia curvicavda, T. Scott. 

1902. LeptopovUia curvicauda, T. Scott, Twentieth F. B. Rept., 
pt iii. p. 463, pi. xxii. figs. 26-36. 

ffab. — Dredged off St Monans ; not very common. 
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Genus (78) Leptastacus, T. Scott, 1906. 

189. Leptastacus nuicronyx, T. Scott. 

1802. Tetragonieeps maeronyx, T. Soott, Tenth F. B. Kept, pt iil 

p. 253, pi. X. figs. 19-28. 
1906. Leptastacus maeronyx, T. Scott, Ann. and Mag. Nat Hist (7), 

vol. xvii. p. 461. 

Hob, — Dredged off St Monans in 1891, and again in May 
1901 ; not very common. 



Genus (79) Evansula, T. Scott, nov. nom. 
(Syn. Evansia, T. Scott, preoccupied for a genus of Spiders.^) 

190. Evansula incerta, T. Scott. 

1892. Tetragonieeps ineertus, T. Scott, Tenth F. B. Rept,pt.iii. 

p. 254, pi. xii. figs. 1-17. 
1906. Boansia incerta, T. Scott, Ann. and Mag. Nat Hist (7). 

vol. xvii. p. 461. 

Hah. — Dredged off St Monans in 1891, and again in May 
1901 ; not common. 

191. Evansula pi/(/ma:a, T. Scott. 

1903. Tetragonieeps pygmceiis, T. Scott, Twenty-first F. B. Rept.. 

pt. iii. p. 117, pi. iv. (igs. 11-19. 
1906. Evaiutia pt/tpnera, T. Scott, Ann. and Mag. Nat. Hist. (7), 

vol. xvii. p. 461. 

ffab. — Collected near Musselburgh in 1894. This differs 
from the last by its smaller size, and in the structure of fifth 
thoracic feet and caudal joints. 

1 III the Annals and Ma(jazine of Natural History for May 1906 1 instituted 
a genus of the Copepoda under the name of Evansia^ in compliment to 
William Kvans, Edinburgh, a successful investigator in various departments 
of Scottish natural liistory. I find, however, that the name Ecansia is pre- 
occupied for a genus of spiders, described by the Rev. 0. Pickard Cambridge 
in Proc. Dorset Sat. Hist, aiul AnHquarian Field Club, vol. xxi. p. 37. and 
I therefore adopt the modified form EvansiUa for the Copepod genus 
referred to. 
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(/) Specibs with Eight-Jointed Antennules. 

221. Cyclops fimhriatus, Fischer. 

1858. Cyclops fiinbriaiust Fischer, /. c, p. 94, pi. iii. figs. 19-28 

and 30. 
1878. ,, crasaicomiSt Brady, Monograph, vol. 1. p. 118, 

pi. xxiii figs. 1-6. 

Hob. — Moderately common in ponds and lakes throughout 
the district. 

Genus (89) Halicyclops, Norman, 1903. 

222. Halicyclops cequoreus (Fischer). 

I860. CydopB aequoreuSj Fischer, Abhandl. Math. Classe der Konigl. 

Bayer. Akad. der Wiss. Miinchen, vol. viii. 

(3) p. 654, pi. XX. figs. 26-29. 
1878. ,, ,, Brady, Monograph, vol. i. p. 119, pi. xix. 

figs. 8-10; pi. xxi. figs. 10-17. 

ffai. — Cramond Island, in pools above high-tide mark, 
1888 ; and in brackish- water pools at Aberlady in May 1895. 
Dr and Miss Sprague have also collected this species in a 
rock-pool on Cramond Island in July 1901. 



Genus (90) Euiyte, Philippi, 1843. 

223. Euryte longicauda, PhilippL 

1848. Euryte longieauda, Philippi, Archiv. fur Naturb., Jahrg. 9, 

p. 68, pi. iii. fig. 8, a^. 
1864. Thorellia brunnea, Boeck, Oversigt Norges Copepoder, p. 26. 
1872. ,, „ Brady, op. eil., vol. L p. 96, pi. xvi. 

figs. 1-10. 

ffai. — Moderately frequent throughout the estuary. 



Family LiCHOMOLOiDie. 

For further information concerning the Lichomolgidie and 
HersiliidsB, the reader is referred to Dr Cannes work, Le$ 
Copepodes du BmUonnais. 
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simiLur in its general appeaianoe to T. Bradyi, bat there are 
a few stmctnial differences, one of the most important being 
the three-jointed inner branches of the first pair of thoracic 
feet : in T. Bradyi these branches are only two-jointed. 

Genus (83; LeptopsyUns, T. Scott, 1894 

196. Lepiopgyliiu typietu, T. Scott. 

1SS4. LfpUfptpUus typieuM, T. Scott, Tweiah F. B. Rept, pt ill 
p. 254, pL ix. figs. S-11. 

Hab. — West of Queensierry, washed from lumps of hardened 
mud, which were composed lor the most part of the agglutin- 
ated tubes of a species of Sabdla, collected 25th Januaiy 
1894; rare. 

197. Leptopsyllivs Boberlsoni, T. and A. Scott. 

l^Ji. Lrpto}»9y//H$ Robertmmi, T. and A. Scott, Ann. Scot. Nat 
HUl (Jumary 1895), p. 30, pL ii. figs. 1-14. 

Hah. — In pools between tide-marks at Musselburgh, 20tli 
August 1894 ; rare. 

198. Lcptopsyllus minor, T. and A. Scott. 

1S95. Lejitojtsiflius minor, T. and A. Scott, op. eii., p. 31, pi ii- 
ligB. 15-22. 

/i,io. — lu p<jols between tide-marks at Musselburgh, taken 
at lilt* same time us L. Eohertsoni ; moderately rare. 

I0i.». Lcptopsyllm intermcdiuSy T. and A. Scott. 

1^9 J. L'pf"i'si/llu:i iaUnnediics, T. and A. Scott, Ann. and Mag- 
Nat. Hist. v6), vol. xv. p. 51, pi. v. figs. 1-11. 

Jlab. — In pools between tide-marks at Musselburgh, in 
company with Z. muwr, L. Eobertsoni, and a few of the other 
rare things mentitmed elsewhere in this Catalogue. This 
species appeared to be rather more frequent than the other 
two. 

Genus (84) Paramesochra, T. Scott, 1892. 

200. FannncsocJtra ihibia, T. Scott. 

1892. Paramesochra dubia, T. Scott, Tenth F. B. Kei>ort, pt. iii- 
p. 252, pi. xii. figs. 18-32. 

Jlab. — Dredged off the west side of May Island in Febniary 
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1892, and off St Monans, in 13 fathoms, on 22nd May 1901. 
This curious form was also taken near Port Eriu, Isle of Man, 
by the late I. C. Thompson of Liverpool. 



Division CYCLOPOIDA. 

Family CYCLOPiDiE. 

Genus (85) Oithona, Baird, 1843. 

201. Oithona similis, Claus. 

1866. Oithona similis, Claus, Gopepoden-Fauna von Nizza, p. 14. 

Hob, — Generally distributed in the Firth of Forth, and 
sometimes common. This is the form which, in my earlier 
papers on "Scottish Marine Copepoda," is recorded under 
the name of OUhona spinifrcms, Boeck. 

202. Oithona (?) setigera, Dana. 

1849. Oithona setigera, Dana, U.S. Explor. Exped. [Amer. Jour. 
Sci. (2), vol. viii.]. 

1892. ,, „ Giesb., Fauna u. Flora Golfes ▼. Neapel ; 

Monogr. xix. — Pelag. Copep., p. 648, 
pi. xxxiv. figs. 3, 14, iletseq. 

Hah, — Obtained in a bottom tow-net gathering collected 
east of Inchkeith in March 1891, and again on 22nd April 
1901. 

Genus (86) Cycloplna, Claus. 

203. Oydopina gracilis, Glaus. 

1868. Cydopina gracilis, Claus, Die frei-lebenden Copepoden, p. 104, 

pi. X. figs. 9-15. 
1878. „ „ Brady, Monograph, vol. i. p. 93, pi. xxiv. 

figs. 1-9; vol. ii. pi. xci. figs. 10, 11. 
1900. „ ,, Gie8b.,Mitth.ttberCop6p.,Mitth.a.d.Zool. 

Stetion z. Neapel, Bd. 14, p. 45. 

JJixJ. — Gtenerally, though somewhat sparingly, distributed 
in the Firth of Forth. I have taken it as far west as 
Gharlestown, as well as near the outside limits of the 
estuary. 
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204 Gyclopina litioralis (G. S. Brady). 

1872. Oyclopi liUoralU, Brady, Nat. Hist. Trans. Northamb. and 

l>iirhaiii, YoL iv. p. 429, pi. xriL 

figs. 9-14. 
1878. Gyclopina liUoralis, idem, Monograph, yoI. L p. 92, pi it. 

figs. 1-9. 
1900. „ „ Oiesb., Mltth. Uber Gopep., Mitth.a.(i. 

Zool. Station z. Neapel, Bd. 14, p. 48, 

pi. iii. fig8. 1-18. 

Hob. — Collected at Gramond Island in rock-pools ; dredged 
off Musselburgh and other parts of the estuary, especially in 
the littoral and laminarian zones ; not uncommon. 



205. Gyclopina elegans, T. Scott. 

1894. Oyelopina eUffans, T. Scott, Twelfth F. B. Rept, pt ill 
p. 287, pi. V. figs. 9-19. 

1900. ,, ,, Giesb., Mitth. iiber Copep., Mitth. a. d. 

Zool. Station z. Neapel, Bd. 14, p. 44, 
pi. iii. figs. 14-22. 

Hoi. — This species has been taken off St Monans, but not 
common. 



(kMius (87) Pterincpsyllus, G. S. Brady, 1880. 

(Syn. Lophophonis, Brady, 1878, a name preoccupied by 
Temminck in 1815 for a genus of Birds.) 

20G. Ptermopsjflliis liu^ignvi, G. S. Brady. 

1878. Loph(>j)horus itusujnis, G. S. Brady, Monograph, vol. i. p. 122. 

pi. xiii. figs. 1-10; pi. xv. fig. 10. 
1880. Ptcrinopsi/Uus insiijnis, idem, ihidcvi, vol. iii. p. 23. 

ffab. — This species was on several occasions observed 
moderately frequent in dredged material collected to the 
west of Queensferry, but appeared to be rare near the sea- 
ward limits of the estuary. 



Genus (88) Cyclops, O. F. MuUer, 1776. 

The members of this genus are, with few exceptions, 
I'resh-water or brackish -water species. Those recorded here 
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may be conveniently arranged according to the number of 
joints in the antennules. 

(a) Species with Seventeen-Jointed Antennules. 

207. Cyclops strenuus} Fischer. 

1861. Cyclops strenuus, Fischer, Bull. Soc. Imp. des Nat. Moscon, 
vol; xxiv. p. 419, taf. ix. figs. 12-21. 

Hah. — Duddingston Loch, and most of the other lochs 
within the district, where it occurs nearly all the year 
round. Cyclops pulcheUus and Cyclops abyssorum are other 
names by which the species is known. 

208. Cyclops Leuckarti, Claus. 

1857. Cyclops Leuekarti, Claus, Das gen. Cycl., Archiv. f. Naturg., 
Jahrg. xxiii. Bd. 1, p. 85, taf. ii. figs. 
18, 14. 

1897. „ „ T. Scott, Fifteenth F. B. Rept., pt. iil. 

p. 322, pi. ix. figs. 23-25. 

Hab. — Loch Vennachar and Loch Voil, Perthshire; 
frequent. (See also note on this species in Appendix, p. 380.) 

209. Cyclops bictispidatus, Claus. 

1857. Cyclops bicuspidcUus, Claus, op. cU,, p. 209, taf. xi. figs. 

6 and 7. 
1892. ,, ,, Schmeil,Deutschl.freileb.Sii88w.-Copep. 

(Cyclopidae), p. 75, taf. ii. figs. 1-8. 

Hab. — Loch Achray (Trossachs), Loch Leven, Duddingston 
Loch, ponds on the Braid Hills, Edinburgh (April 1888), as 
well as in other lochs and ponds throughout the district, 
but usually not very common. 

, 210. Cyclops vemalis, Fischer. 

1858. Cyclops vemaliSf Fischer, Bull. Soc. Imp. des Nat. Moscou, 

vol. xxvi. p. 90, taf. iii. figs. 1-5. 

1891. ,, elongatuSf G. S. Brady, Revis. Brit. Cyclopidee and 

Calanidffi, p. 5, pi. i. figs. 1-5. 

1892. ,, vemaliSy Schmeil, /. c, p. 88, taf. ii. figs. 4-7. 

Efab, — The distribution of this species is somewhat similar 

1 Cyclops Etoarti, Brady, was described in the Sixth Annual Report of the 
Fishery Board for Scotland, p. 232, pi. viii. figs. 1-6, from specimens obtained 
aboye Qneensferry. I am now inclined to consider this as representing a 
scarcely mature stage of C. strenuus, Fischer. 

VOL. XVI. 2 H 
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to that of C. bieugpidaius. It has been obtained in several 
localities near Ediuburgh, i^., Upper Elf Loch, Braids (Scott 
and Lindsay), and pond at Bonaly Golf Course (Dr and Miss 
Spragne). Ben Ledi, at 2500 feet (W. Evans). 

211. Cyclops bisetoms, Behbeig. 

1880. Cydcjn hueionu, Rehberg, Beitng. i. Kenntnia der freileb. 
SiiMw.-Copep., Abhand. d. Natar. Ver. 
za Bremen, vol. Tii. p. 533, pi. W. 
1 90 1 - 1 902. „ „ Dr and Mim Spragne, Entom. of M idlothian, 

Tnns. Edin. Field Nator., yoL It. p. 255, 
pi. xxxi. figa. 18-22. 

Hab. — Loch Achray, Loch Leven, and Duddingston Loch. 
Pond on House-o'-Hill Farm, Midlothian (Dr and Miss 
Spragne). 

212. Cyclops viridis (Jurine). 

1 820. Monoeulut quadrieomis var. viridis, Jnrine, Hist, des Monocles, 

p. 46, pi. iii. fig. 1. 
1878. Cfyelaps gigtu, G. S. Brady, Monograph, vol. i. p. 105, pi. xx. 

figs. 1-16. 

Hoi. — Loch Katrine, Loch Leven, Duddingston Loch, etc. 
Burntisland Reservoir and Loch a Chroin (Evans). A 
coinmon and generally distributed species. 

213. Cyclops signal m, Koch. 

1820. MowkuIhs qiiadricornis fuscuSf Jurine, /. c, p. 47, i»l. ii. tig. 2. 
1838. Cydops sigiialus^ Koch, DeutschlandsCrustaceen, Myriapoden, 
und Arachniden, Heft. 21, fig. 8. 

Hah. — Loch Katrine, Loch Achray, Loch Lubnaig, Perth- 
shire. Kavelston Cottage Quarry, May 1900 (Dr and Miss 
Spragne). Side of river Teith, near Callander (W. Evans). 

214. Cyclops annulicorniSf Koch. 

1820. Monoeuhis qiuulricornU albidus, Jurine, I. c, p. 44, pi. ii. 
figs. 10 and 11. 

1838. Cyclops annulicomis, Koch, Deutschlaiids Cnistaceen, Myria- 
poden, und Arachniden, Heft. 21, pi. vi. 

ffah. — This is a common and generally distributed species 
throughout the entire area. 
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Qj) Species with Sixteen- Jointed Antennules. 
215. Cydops languidtcs, G. 0. Sars. 

1863. Cyclops languidtUf G. 0. Sars, Forhandl. Vidensk.-Selak. i 
Christian ia, p. 249. 
1901-1902. „ ,, Dr and Miss Sprague, /. c, p. 255, pi. xxxi. 

figs. 1-7. 

Hdb, — This species, which was observed for the first time 
in Scotland in Loch Doon, in Ayrshire,^ was obtained in a 
pond near Tynehead, Midlothian, on 30th March 1901 (Dr 
and Miss Sprague). 



(c) Species with Twelve- Jointed Antennules. 

216. Cyclops serrvlatus, Fischer. 

1861. Cyclops serrulaius, Fischer, Bull. Soc. imp. des Natur. 
Moscou, vol. xxiv. (2) p. 423, pi. x. figs. 22, 23, 26-31. 

Hob, — The Cyclops, generally referred to as " Cyclops ser- 
rulatus, Fischer," is common in lochs and ponds throughout 
the district. A form with short furcal joints, which appears 
to be the var. brachyurus of Cyclops varius, Lilljeborg, has 
been observed in Duddingston Loch and other places. 
Another form with the iurcal joints elongated, and which 
may be the var. speratus of the same species, has also been 
observed, but they approximate so closely to the species 
described by Fischer, that I prefer, for the present, to regard 
them as varieties of that species. 

217. Cyclops macrurus, 6. 0. Sars. 

1868. Cyclops macrurus, G. 0. Sars, I. c, p. 254. 
1878. „ „ G. S. Brady, Monograph, vol. i. p. Ill, 

pi. xxiv. figs. 1-5. 

ffab. — Loch Vennachar, Loch Katrine, Loch Leven, Black 
I/)ch near Loch Glow (Kinross-shire), and Loch Lubnaig. 

^ Cf. Seventeenih Annual Report of the Fishery Board for Scotland^ pt. iii. 
p. 187 (1899). 



(iQ SPKnn wm Bum-JoiimD ABnDnniiii& 

218. Cifdcpi e^flmg, G. 0. Ssra 

18M. 0|fiol9ti||Mi, O. O. 8ai% I. c, pw tse. 
1878. „ „ Bnidf , MoQ^gnph, vol. i pu IIS, pL xr. fi|^ 

1|.14| pL xsiip. fi«k IMS. 

ira&~Baitli Late, near KirkeiUy. l^bskixv^ 1890. £U 
Loob, and ponds in Ftaicnik groiuidi» 1900 (Dt and Miss 
Spiagoe). Hombie Besenrdr^ near Wiodibmi^ Jane 1906 
(W. Evans). 

219. C^ebfM <Iiei|xkaiiii^ FIs^ 

186S. (Vslqpi ii afkt mu$t IlMter« t «., loL socvL p. SSk pL iu. 

1868. „ no mitt O. O. 8Mi» t «., p» 4a. 

1889. „ „ T. Seott, 8t?iMitMBtii F. B. Bept, pi iiL 

pp. 141, 178, 187. 
1901. „ dtmpkmm, Ulj., Kon^ St. Tat-Haiidlliigv, 

roL zzxT. Ho. i, pi 88, pL It. Sgi 18-lS. 
190M90i. „ iMMMi, Dr and Mte SpngiM. TniiiL Bdiii. FkU 

Katanlltts, toI. It. p. 868, pL xxxLa. figi. 7-18. 

Hab. — This small species, first added to the British fauna 
in 1899, was obtained at Auchencorth Moss, Midlothian, in 
April 1901, by Dr and Miss Sprague. 

(e) Species with Ten-Jointed Antbnnulbs. 

220. Cyclops phaleratus, Koch. 

1838. Cyclops pheUercUus, Koch, Deutschl. Crostaoeen, Heft 21, 

pi. ix. 
1878. ,, ,, Brady, Monograph, vol. i. p. 116, 

pi. xxiii. figs. 7-18. 

^ab, — Duddingston Loch ; Lochgelly Loch and Raith Lake, 
Fifeshire. Marl-pit, Davidson's Mains, near Edinburgh, 
June 1900 (Dr and Miss Sprague). This species also 
occurs in some material from the marl-pit collected by 
myself in May 1888. Teith at Callander (Evans). 
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(/) Specibs with Eight-Jointbd Antennulbs. 

221. Cyclops fimhriatus, Fischer. 

1858. Cyclops fimbriatus, Fischer, /. c, p. 94, p]. iii. figs. 19-28 

and 30. 
1878. „ crassicomia, Brady, Monograph, vol. 1. p. 118, 

pi. xxiii. figs. 1-6. 

Hah. — Moderately common in ponds and lakes throughout 
the district. 

Genus (89) Halicyclops, Norman, 1903. 

222. Halicyclops cequoreus (Fischer). 

I860. Cyclops cequoreuSj Fischer, Abhandl. Math. Classe der Kbnigl. 

Bayer. Akad. der Wiss. Miinchen, vol. viii. 

(3) p. 654, pi. XX. figs. 26-29. 
1878. ,, ,, Brady, Monograph, vol. i. p. 119, pi. xix. 

figs. 8-10; pi. xxL figs. 10-17. 

Hai. — Cramond Island, in pools above high-tide mark, 
1888 ; and in brackish-water pools at Aberlady in May 1895. 
Dr and Miss Sprague have also collected this species in a 
rock-pool on Cramond Island in July 1901. 



Genus (90) Euiyte, Philippi, 1843. 

223. Euryte longicauda, Philippi. 

1843. EuryU longicauda^ Philippi, Archiv. fur Naturh., Jahrg. 9, 

p. 63, pi. iii. fig. 8, a-d. 
1864. Thorellia brunnea, Boeck, Oversigt Norges Copepoder, p. 26. 
1872. „ „ Brady, op, cit., vol. i. p. 95, pi. xvi. 

figs. 1-10. 

Hab. — Moderately frequent throughout the estuary. 



Family LiCHOMOLGiDiK. 

For farther information concerning the Lichomolgidce and 
Hersiliidfie, the reader is referred to Dr Ganu's work, Les 
Copepodes du BmUonnais, 
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Genus (106) DyspontiaB, Thorell, 1859. 

252. Dyspontius striatus, ThorelL 

1869. DysporUius striatus^ Thorell, Om Krustacecr i Acidier, p. 81, 

pi. xiv. fig. 22. 
1880. ,, ,, Brady, I, c, vol iii. p. 66, pi. xdL figa. 

1-12. 

Jlab, — Dredged at the north-west end of Inchkeith on 
23rd May 1901. D, striatiis has not previously been noticed 
within the limits of the Forth estuary, but it is a widely 
distributed species in our seas, though not very plentiful. 

253. Dyspoviius curticaudatus, T. Scott. 

1906. Dyspontius mHicaudaius, T. Scott, Twenty- third F. B. Rept, 
pt. iii. p. 148, pi. xiii. figs. 1-10. 

Hah, — Dredged in the vicinity of Culross, a few miles 
above Queensferry; rare. 

Gtenus (107) Parartotrogus, T. and A Scott, 1893 

254. Parartotrogus Richardi, T. and A. Scott. 

1893. Parartotrogus RicJiardi^ T. and A. Scott, Ann. and Mag. Nat 
Hist. (6), vol. XI p. 211, pi. vii. fi^s. Ml. 

Hah. — Dredged near Fidra in 1889, but not recorded till 
1893. It has subsequently been dredged off St Monans, in 
Largo Bay, and one or two other places, but nowhere very 
common. 



Family CoRYCiEiDiE. 
Genus (108) Corycseus, Dana, 1845. 
255. Corycceus anglicficSy Lubbock. 

1867. Corycasxis angliacs, Lubb., Ann. and Mag. Nat. Hiat (2), 
vol. XX., pi. xi. figs. 16-19. 

1880. ,, ,, Brady, I. c, vol. iii p. 34, pi. Ixxxi. 

figs. \6-\9 ct seq, 

1900. ,, „ T. Scott, Eighteenth F. B. Rept., pt iii- 

p. 397, pi. xiii. figs. 1-14. 

Hab, — Dredged in the " Fluke Hole " oti* St Monans; 
also washed from trawl refuse collected off West Wemyss, 
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in the neighbourhood of Granton in 1893, on the branchial 
appendages of Doris (?) tvherculatus} 

Genus (92) PseadanthessiuB, Glaus, 1889. 

228. Pstudanthessius gracilis^ Glaus. 

1889. PseudarUhessiua gracilis^ Glaus, Arb. Zool. lost. Wien., t. viii. 

p. 344, Uf. 4, figs. 1-7. 

1893. ,, „ T. and A. Scott, Ann. and Mag. Nat. 

Hist. (6), vol. xii. p. 241, pi. xii. 
figs. 16-20. 

Hah. — Dredged ofif Musselburgh in 1891 ; not common. 

229. PseudarUhessius liber (Brady and Eobertson). 

1876. Lichomolgus liber, B. and R., Brit. Assoc. Kept, for 1875, 

p. 197. 
1880. „ ,, Brady, Monograph, vol. lit. p. 44, 

pi. Ixxxvi. tig. 197. 

JSToJ. — Dredged very sparingly oflF the north end of Inch- 
keith in 1894. Also dredged in the neighbourhood of Inch- 
keith on 23rd May, and oflF North Graig on 4th July 1901. 

230. Pseudanthessius Thorelli (Brady and Robertson). 

1876. Lichomolgus Thorelli, B. andB., Brit. Assoc. Bept. Tor 1875, 

p. 197. 
1880. ,, „ Brady, I. c, vol. iii. p. 47, pi. Ixxxviii. 

figs. 1-9. 

Hah. — Dredged very sparingly oflF St Monans in 1893-1894. 
Also oflT the east side of Inchkeith on 23rd May 1901; rare. 

231. PseudarUhessivs Sauvagei, Ganu. 

1891. P9e:udaiUhe8siu8 Sauvagei, Canu, Bull. Sci. France et Belgique, 

vol. xxiii. p. 481. 

1894. „ „ T. and A. Scott, Ann. and Mag. 

Nat. Hist. (6), vol. xii. p. 146. 

Hab. — ^Dredged oflF St Monans in 1894; rare. During 
1895 the fishery steamer "Garland" was engaged in some 
line-fishing experiments, when various things were brought 
up on the hooks, and the common Sea-Urchin, EchintLS 

1 Ann, and Mag, Nat. Hut. (6), vol. ii. (March 1893) p. 212, pi. vii. figs. 
12-15. 
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0$mlmam, among otiiaia Some of Aooo waiaam I pat into a 
botdo oontaining strong metltylaied q^iafc; after washing 
tiMm in this spirit^ an examination of tibe nsidne revealed a 
eonsideraUe nnmber of speeimeM of tbia laie CSopepod, and 
of litUedse. 

Genns (98) KodioUoola, AoiMUns, 1883. 
282. iriNl«oIi0ab»fiaviiis,AariviUa8. 

ISSa. McdiOMa te^pnii, Aw., Akud. AlluuidL Stookbolm (1883X 
^ 10 Mid tSt tat 3, fiffk 1-10 ; taf. 4, 
figk IS-lft. 

1898. „ M T. Soott, BUTtnlh F. B. Bept., pt iiL 

p. 987, pi. ir. Hgi. 18-94. 

Bab, — ^Freqaent in the shells of living ** Horse Mnssels," 
Mj/Miu modidm. The species was obtained in meet of the 
large mnssek examined. 

Oenns (94) HerrmamisBai Oann, 1891. 

233. ffmrmanneUa ro^rata, Cann. 

1891. Eerrffumnella fofetvito, Oann, BnlL Sd. Frmnce et Beigiqiie, 

t. xxiii. p. 480. 

1892. ,, ,, idem, Les Oopep. du BouloniiAis, 

p. 286, pi. xziy. figs. 1-13. 
1892. Liehomolgtu agilis, T. and A. Scott, Ann. and Mag. Nat. 
Hist. (6), vol. X. p. 201, pi. XT. figs. 1-14. 

Edb, — Frequent in the shells of living Cockles, Cardium 
edtUe, found in the cockle-beds at Cramond. 

234, Herrmanndla maxima (I. C. Thompson). 

1898. Liehomolgus maximus, I. C. T., Trans. L — pool BioL Soc, 
vol. vii. p. 34, pi. xxzY. 

Hob. — Frequent in the shells of the Clam, Pecten oper- 
eularis, dredged on the clam-beds to the east of Inchkeith, 
but this Copepod was first observed by I. C. Thompson in 
the shell of living Pecten maximus, hence its nama This is 
not a true Lich/ymolgvs, and as it agrees very closely with 
fferrmanneUa, I place it meanwhile under that genus. 
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235. Herrmannella arenicola (G. S. Brady). 

1872. Boeckia arenicola^ Brady, Nat. Hist. Trans. Northuiub. and 

Durham, vol. iv. p. 430. 
1880. Licfwmolgus arenicolus, idem, Monograph, vol. ill. p. 46, 

pi. Ixxxvii. figs. 1-7. 
1892. ,, ,, T. and A. Scott, Aim. Scot. Nat. 

Hist. (July 1892), p. 161, pi. vii. 

figs. 1-10. 

Hob. — Dredged off St Monans in 1891; rare. 

Genus (95) SabelliphUns, M. Sars, 1862. 

236. Sabelliphiliis Sard, Claparfede. 

1870. Sabelliphiltis Sarn, Clap., Ann. des Sci. Nat. (5), vol. xiii. 

p. 6, pi. vii. 
1887. Lichomolgus sabellce, I. C. Thompson, Proc. L— pool Biol. 

Soc, vol. ii. p. 68, pi. ii. 

iToJ.— Collected off St Monans, 7th July 1897, on the 
plumes of iSoie/Za sp. {^ S. pavonina)\ rara 



Family CLAUSiiDiE. 

Genus (96) Hersiliodes, Canu, 1888. 

237. HersUiades aberdanensis (T. and A. Scott). 

1892. Lichomolgus aberdanensis, T. and A. Scott, Ann. Scot. Nat 
Hist. (July 1892), p. 149, pi. vi. figs. 1-12. 

Hab, — Dredged off the east side of Inchkeith on 23rd May 
1901. The specimens from which the species was described 
in 1892 were obtained in a tow-net gathering collected in 
Aberdeen Bay. 

238. HeraUiodes littoralis (T. Scott). 

1892. Lichomolgus littoralis, T. Scott, Tenth F. B. Kept, pt. iii. 
p. 260, pi. X. figs. 1-9. 

Hab, — Collected in the neighbourhood of Culross in 1891. 
This appears to be a rare species in the Forth estuary, and is 
probably parasitic on some other invertebrata 



\ 
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obtained within the intestines of Ascidians found frequently^ 
adhering to the inside of the valves of dead mussels anA.^ 
other shells, dredged in various parts of the estuary. Thes^^^ 
specimens were mistakenly ascribed to ErUerocda, vai — ^^ 
Beneden, but they more nearly resemble Aplostama brevicavda:^^^ 
Canu. They differ, however, in some respects from tha..^^^ 
species, as shown by the description and drawings. I hav --•^g 
therefore named the species as above. 

Family Lamippeid^ 
Genus (116) Lamippe, Bruzelius, 1859. 

266. Lamippe protetis, Claparide. 

1867. Lamippe proUus, ClaparMe, Ann. des Sci. Nat., aer. 5, phi^oL 
viii. p. 23, pi. V. 

1895. Alcyonicola/usi/ormiaf T. and A. Scott, Ann. and Mag. H^^S^l 

Hist. (6), vol. xvi. p. 867, pi. xvi. figs. 10-14; pL i— ^i. 
fig. IS. 

1896. Lamippe {!) proUus, T. Scott, Fourteenth F. B. Kept, pt iii. 

p. 164. 

Hob. — On Alcyonium digitatum, dredged in various pa— ^rts 
of the estuary; frequent. This curious species appears to 
live in the cells of the polyps. If an Alcyonium be brol^^en 
into pieces, and the fragments washed in a bottle containzi^ng 
methylated spirit, numbers of the Lamippe will generally l>e 
found amongst the sediment. 

267. Lamippe Forhcsi, T. Scott. 

1896. Lamippe sp., T. Scott, Fourteenth F. B. Rept, pt. "«• 

p. 164, pi. iv. figs. 9-13. 
1901. Lamippe Forbeid, T. Scott, Nineteenth F. B. Rept, pt »'• 

p. 256. 

Hoi). — This, which is a larger and apparently a much r»-'"'^r 
species than L, proteiis, has been found along with it on 
Alcyonium digitatum^ dredged in the Firth of Forth. It t^^ 
been observed ou the same Alcyonium from other parts^ of 
the Scottish coast, and my sou has also obtained it J'' 
Liverpool Bay.^ 

' CI. Tenth Ann. Rept. Liverpool Marine Biological Committee^ p. ^' 
(1897). 
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Grenus (98) Dermatomyzon, Glaus, 1889. 

242. Dermatomyzon nigripes (Brady and Kobertson). 

1876. Cyclopicera nigripes, B. and B., Brit. Assoc. Kept, for 1875, 

p. 197. 
1880. ,, ,, Brady, I c, vol. iii. p. 64, pi. Ixxxix. 

figs. 1-11. 
1892. „ „ T. Scott, Tenth F. B. Kept., pt. iii. 

p. 267. 

Hob. — Collected in the neighbourhood of May Island in 
1892. Dredged at Station I. on 30th August 1894, and 
subsequently captured at a few other places, but always very 
sparingly. 

Genus (99) Rhynchomyzon, Giesbrecht, 1895. 

243. Rhynchomyzon purpurocinctum (T. Scott). 

1893 Cyclopicera purpurocincta, T. Scott, Eleventh F. B. Kept, 
pt iii. p. 209, pi. iii. figs. 29-40. 

Hab, — Dredged on the " Eath ground," to the north of the 
Bass Bock, on 20th November 1889, and off the east side of 
luchkeith on 23rd May 1901. This species, which appears 
to be rare in the Forth estuary, has a wide distribution, 
having been recorded not only from various parts of the 
British seas, but also from the Gulf of Naples. 

Genus (100) GoUocheres, Ganu, 1893. 

244. Collocheres gracUicauda (G. S. Brady). 

1880. Cyclopicera gracilicauda, Brady, /. c, vol. iii. p. 58, pi. 
Ixxxiii. figs. 1-10. 

ffab. — ^Dredged off St Monans; rare. 

Genus (101) Scottomyzon, Giesbrecht, 1897. 

245. Scottomyzon gibberum (T. and A. Scott). 

1894. Dermatomyzon gibberum, T. and A. Scott, Ann. and Mag. 

Nat. Uist. (6), vol xil p. 144, 
pi. ix. figs. 10-14. 

1894. „ ,. T. Scott, Twelfth F. B. Kept., 

pt. iii. p. 260, pL x. figs. 26-84. 

ffab. — Dredged in the neighbourhood of the Bass Kock in 



PrOGmiinf/H of Iht Ihyal Pk^m^l *^toHeiy. 

180:^. Ill 18Ur> a numlx^r of Hpeciimtns — adults aud young — 
were obtained by washing specimeua of the Gonimon Starfish, 
Asitrim TuMn&^ in a bottle containing methylated spirit, and 
aftatwrards exatnintng the residue, Theae specimens were of 
a brick-red colour on the back, but nearly white beneath. 
Thdr normal habitat is appaienUy on this kind of starfisL 



Genus (102) Aecmttophffimi Brady, 1880. 

246. Aeontiofhorm miuMw (Bi»dy and Bobortson). 

1878. SamMUma9cwkami^B,waSLJLtiam.9aB^ 

▼oL xiL p. 141. 
1880. AwMopkotm •euMm^ Bitdy, h «.» vdL SiL p. 89, pL zc 

figs. MS. 

j5a5.— CoUeoted near Inchkeith in 188a Off Mussel- 
burgh, dredged 30th May 1891, and subsequently collected 
in various other parts of the estuary; moderately frequent 

247. Aeontiophorus omatus (Brady and Bobertson). 

1876. Aacamyzon omatum, B. and R., Brit Assoo. Bept. for 1875, 

p. 197. 
1880. Acontiophorus armatua, Brady, I. c, vol. iii. p. 71, pi. IxxxviL 

figs. 8-15. 

iToJ. — Dredged oflF North Craig on 4th July 1901; rare. 



Genus (103) Scottocheres, Giesbrecht, 1897. 
248. ScottX>chere8 elongatus (T. and A. Scott). 

1894. Acontiophorus dongatusy T. and A. Scott, Ann. and Mag. Nat 
Hiflt (6), vol. xii. p. 146, pi. ix. figs. 16-20. 

1898. ScoUoeheres elongatus, T. Scott, Sixteenth F. B. Rapt, pt iii. 
p. 278, pi. xiii. figs. 10-21. 

ffab, — Obtained in 1893 in material dredged in the 
neighbourhood of the Bass Bock ; frequent. 
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Genus (104) Cribropontius, Giesbrecht, 1899. 

249. Cribropontivs Ncmnani (Brady and Robertson). 

1876. Dyspontius Normani, B. and R., Brit. Assoc. Bept. for 1875, 

p. 197. 
1880. Artotrogtts Normani, Brady, L c, vol. iii. p. 63, pi. xci. 

figs. 12-15 ; pi. xcii. fig. 10. 
1897. Bradypontius Normani, T. Scott, Fifteenth F. B. Kept., 

pt iii. p. 154, pi. ii. figs. 1 and 2; pi. iii. figs. 1-11. 

JSToJ. — Taken oflF the North Craig in material dredged 
on 4th July 1901; rare. This large and sometimes highly- 
coloured species appears to be rare in Firth of Forth. 



Genus (105) Bradypontius, Giesbrecht, 1895. 

250. Bradypontius magniceps (G. S. Brady). 

1880. AHotrogua magnicepB, Brady, /. c, vol. iii. p. 61, pi. xoiii. 
figs. 1-9. 

ffab. — Dredged west of Queensferry in 1888, and at the 
north-west end of Inchkeith on 23rd May 1901. Several 
fine specimens were obtained in material dredged off the 
North Craig on 4th July 1901, when a few of the females 
were found with ovisacs attached. 

251. Bradypontius papillatus (T. Scott), 

1888. Artotrogus papillatus, T. Scott, Sixth F. B. Kept., pt. iii. 

p. 282, pi. viii. figs. 7-12. 
1899. Bradypontius ehelifer, Giesbrecht, Fauna u. Flora Oolfes v. 

Neapel, Monogr. 25 (Asterocheridae), p. 88, pi. vi. figs. 

16-25. 
1899. Bradypontius papillatus, T. Scott, Seventeenth F. B. Bept., 

pt iii. p. 262, pL xi. fig. 21; pi. xii. figs. 7-15 

ffai. — Dredged in the neighbourhood of Inchkeith in 
1888; apparently very rare. The specimen from which the 
description and drawings were prepared is the only one that 
has yet been observed in the Forth estuary. This specimen 
is, I think, certainly identical with the Bradypontius chdiftr 
described by Dr Giesbrecht in his fine work on the 
Asterocheridse. 



Geniis (106) Djq^ontfiit, TbanO, 1859. 
252. Dytpontim driatus, ThoidL 



18S9. DnponUuB Mriaim, TlumU, Oa KfutieeAr i Aeidier, p. 81, 

pL ziT. ilg. Si. 
18iO. H ,, Bimdy, I. «,, f<oL i& pu 66» pL xoiL figp. 

jBoi. — Dredged at the north-west end of Inchkeith on 
23id May 1901. D. driahu has not pievionsly been noticed 
within the limits of the Forth estnaty, hot it is a widely 
distributed spedes in oar seas, though not veiy plentiful. 

253. Dy^pantius eurtieaudatUB, T. Scolb 

190S. Dyqwutfuf mriiemidaiu»t T. Soott, Twwty.thnd F. B. Rept, 
pt m. p. 148» pL ziiU figk 1-10. 

Hiab. — Dredged in the vicinity of Oolroes, a few miles 
above Qaeensferry; rare. 

Oenns (107) Parartotrogns, T. and A Soott, 1893 
254 FararMroguB Mehardi, T. and A. Scott 

1898. PtirartolroguB Bkhmrdi^ T. and A. 8oott» Ann. and Mag. Kat 
Hist (6), vol. xl p. 211, pi. vii. fi^s. 1-11. 

Hah, — Dredged near Fidra in 1889, but not recorded till 
1893. It has subsequently been dredged off St Monans, in 
Largo Bay, and one or two other places, but nowhere very 
common. 



Family CoRYCiBiD^ 
Genus (108) CorycflBUS, Dana, 1845. 
255. Coryccdus anglicus, Lubbock. 

1857. Oarycctua anglicus, Lubb., Ann. and Mag. Kat. Hist. (2), 
vol. XX., pi. xi. figs. 16-19. 

1880. „ ,, Brady, /. c, vol. iii p. 84, pi. Ixxxi. 

figs. 16-19 ei seq, 

1900. „ „ T. Scott, Eighteenth F. B. Kept., pt iii. 

p. 397, pi. xiii. figs. 1-14. 

iTd*.— Dredged in the "Fluke Hole" off St Monans; 
also waslied from trawl refuse collected off West Wemyss, 
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CDctober 1895. This species appears to be of rare occurrence 
the Forth estuary. 



Family NicoTHOiDiE. 
<G^nu8 (109) Nicothoe, Audouin and Milne-Edwards, 1826. 

256. Nicathoe astaci, Aud. and M.-Edwards. 

1826. Nieothoi aataei, Aud. and M. -Edwards, Auu. Sci. Nat., 1st 
ser., Tol. ix. p. 345, taf. 49, figs. 1-9. 

Hob. — Found adhering to the gills of a Lobster sent from 
Dunbar. I am indebted to my colleague, Dr H. C. William- 
son, for the specimens of the Nicothoe. The distribution of 
the parasite appears to be co-extensive with that of its host. 

Family ERGASiLiDiE. 
(xenus (110) Bomolochus, Nordmann, 1832. 

257. Bomolochus solece, Claus. 

1864. Bomolochus solecg, Claus, Zeitsohrift fiir Wissensrhaft, Zool., 
vol. xiv. p. 374, pi. XXXV. 

1893. „ ,, T. Soott, Eleveath F. li. Rept, pt. iii. 

p. 212, pi. V. 

1902. „ „ idem. Twentieth F. B. Rept, pt. lit. 

p. 288, pi. xiii. figs. 18-18. 

JSToJ.— Firth of Forth; found on the back of a Black Sole, 
Solea vulgaris, and among dredged material, but in this case 
the specimens must, in some way, have been detached from 
the fish. Found in the nostrils of a Cod-fish by John Lindsay, 
Edinburgh. This Bomolochvs has been obtained in the nasal 
fossaB of several kinds of fishes, but it is most frequent in 
those of the cod 

258. Bomolochus onosi, T. Scott. 

1902. Bomolochus onosi, T. ScoU, TweDtietb F. B. Kept., pt. iii. 
p. 289, pi. xiii. tigs. 19-22. 

JSToA. — Firth of Forth, on the inside of the gill-covers of a 
Five-bearded Rockling, Onos musteltis (Linn.), captured in the 
estuary in May 1901. This Bomolochus has also been 
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obtained od a speoimen of the aanie kind of fish oaptmedol 
Einnaird Head in July 1901. 

Genoa (111) Thendtln% Norman, 1905. 
(Sya l%enUe$, Pagenstecher, 1861, pieoooapied by Speii&^ 

Bate in 1857 for a genua of Amphipoda.) 
259. ThenUima gaOerodei (Pagenstecher). 

1861. Tk&rwUea ga$UrodH, Pfegenst, Anh. f. Hatnrii., vol xt^'"'^ 

p. 118, pi. Ti. figs. l-». 
1890. Brganhu goMenmUi, BuMtt-Smiih, Pktie. ZooL 8oc Lon-p"^' 

(April 1899), p. 444. 
1900. T%0niUi goMenmUi, T. Soott, Bightaenth F. B. Etpt, pt it9 ^ 

p. 146, pL T. flgi 1-7. 

Hob. — On the inside of the gill-covers of a Three-spine^^^ 
Sdokleback, GhuUrosteui aeuleaitu^ captared in the rive^^f 
Forth, near Alloa, in Februaiy 1896. I hare also taken thi^-^'^ 
minute Copepod on the same species of fish captured in ^ ^ 
small loch in Barra, Outer Hebrides; and in brackish-watetf^ ^^ 
ditches at Aberdeen, as well as on a Fifteen-spined Stickle — ' '^ 
back, Oasterosteus spinaehia, captured in Loch Edve, on the 
west of Scotland. 

Division NOTODELPHYOIDA. 

Family NoTODELPnYDiK. 

Genus (112) Notodelphys, Allniaii, 1847. 

260. Notodelphijs Allmani, Thorell. 
I860. Notodelphys AUmani, Thorell, Bidrag til Kanned. Knut Art. 

Sliigtet Asoidia, p. 31, pi. i., and pi. ii. 
fiir. 1. 
1878. ,, ,, Brady, Monograph, vol. L p. 126, 

pi. XXV. figs. 1-10. 

HaJ), — In the branchial cavity of Ascidians found adhering 
to the walls of Granton Harbour, and dredged in the neigh- 
bourhood of Inchkeith and elsewhere ; moderately frequent 

261. Notodelphys agilis, Thorell. 

I860. NoUxlelphya agifiSy Thorrll, L c, p. 40, pi. iv. ; pi. v. fig. 6. 
.1878. „ „ Brady, /.c, vol. i. p. ISO, pi. xxvi.fig8.M0. 

Hob. — In the branchial cavity of Ascidians found adheriug 
to the pier at Granton. 
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Family DoROPYGiDiE. 
Genus (113) Doropygus, Thorell, 1859. 

262. Doropygus Normani, G. S. Brady. 

1878. Doropygus Normani, Brady, I, c, y<*l. i. p. 136, pi. xxxii. 
fi^. 1-14. 

ffaJ). — In the branchial cavity of Ascidians dredged oflF 
Musselburgh, not uncommon, but apparently rare in other 
parts of the estuary. 

263. (?) Doropygus porcicavda, G. S. Brady. 

1878. Doropygus poreieauda, Brady, L c, vol. i. p. 138, pi. xxvii. 

figs. 1-9; pi. xxxiii. figs. 14-16. 
1888. (t) „ „ T. Scott, Sixth F. B. Kept., pt. iii. 

p. 289. 

Hah. — A specimen that appeared to belong to this species 
was obtained among some material dredged near Inchkeith 
in 1887, but as it is not now in my collection, I am unable 
to verify the record. 

Family AsciDicoLiDiE. 
Genus (114) Ascidicola, Thorell, 1859. 

264. Ascidicola rosea, Thorell. 

1859. Ascidicola roseet, Thorell, /. c, p. .'>9, pi. ix. ; pi. x. fig. 18. 
1878. ,, ,, Brady, l. c, vol. i. p. 146, pi. xxx. figs. 1-10. 

Hab. — Obtained occasionally in the branchial chambers of 
Ascidians dredged in the neighbourhood of Inchkeith, off 
Musselburgh, and at a few other places in the estuary. 

Genus (115) Aplostoma, Canu, 1886. 

Syn. Enterocola, T. Scott, 1892 (not Enterocola, 

P. J. V. Beneden). 

265. Aplostoma affinis, T. Scott, nov. nora. 

1869. (?) Enteroeola eruea, Norman, Last Report of Dredj^ing among 
the Shetland Isles (Brit. Assoc. Rept. 
for 1868), p. 300. 

1892. ,, „ . T. and A. Scott, Ann. and Mag. Nat. 

Hist. (6), vol. X. p. 208, figs. Ml. 

Hab. — A few specimens of this curious species were 
VOL. XVI. 2 I 



3M 

oblaiiMd within tiM uttmtinai of kmUimm tomBd heqma^j 
•dlieripg to tha inaidB of the in^mi ct dead imiaaek and 
other shdla, diedged in ynaknB pifti of tte oitaiiy. These ^ 
speeimeiiB were mietak^y aeerfbed to MiUmhoetda, van m 
Beneden, but thef m^^ra neaily temm\i» JfihthmahnioimM^ ^ 
CaniL They diibr, however, in ecmie mpecte from diat-^ 
q^edes, as shown Toy the deeciiptimi and drawiiiga. I have « 
therefbie named the ^edea is above. 



Family Lamiffixdjl 
Genua (116) Lam^pe, Bruelina, 1869. 
!^. Lamippe proUuB, CiKpKMe. 

1867. X a wi >jM fnt$iu, Ol^aiAcU» Aaau 4m 8eL Kat, aar. 5, to] 

TiiL p. tt, pL T. 
1806. Alt^tmiufaMJ^^nnk. T. and 1. 8eatt» Ann. a^]fi«. Hat 

BM. (•), VOL xtL p. tS7t pL xvi igik 10-14; pL xni. 

Ilg.lt. 
1896. Lmmippt{t)pm§m, T. Saott, PoartMBlli F. a Bapt, pt ilL. 

p. 164. 

ffab. — On Atejfonium digiiatum^ dredged in variona parts 
of the estuary; frequent This cnriooa apeciea appears to 

live in the cells of the polyps. If an Ahyonivm be broken 
into pieces, and the fragments washed in a bottle containing 
methylated spirit, numbers of the Lamippe will generally be 
found amongst the sediment. 

267. Lamippe Forbesi, T. Scott. 

1896. Lamippe sp., T. Scott, Fourteenth F. B. Rept, pt. iii. 

p. 164, pi. iv. figs. 9-18. 
1901. Lamippe FoHtesi, T. Scott, Nineteenth F. B. Rept, pt iii. 

p. 266. 

Hob. — ^This, which is a larger and apparently a much rarer 
species than Z. proteus, has been found along with it on 
Alcyonium digUaturriy dredged in the Firth of Forth. It has 
been observed on the same Alcyonium from other parts of 
the Scottish coast, and my son has also obtained it in 
Liverpool Bay.* 

» Cf. TenUi Ann, Rept, Liverpool Marine Biological CommiUee, p. 21 
(1897). 
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Genus (117) JeaneUa, T. Scott, F. B. Kept, 1904, 

pt. iii. p. 258. 

(Syn. PlatypsylluSy T. Scott, 1902, a name preoccupied 

by Dr Ritsema and Prof. Westwood in 1869.) 

268. JeaneUa minor, T. Scott. 

1902. PlatypsyUus minor, T. Scott, Twentieth F. B. Eept., pt. iii. 
p. 455, pi. XXV. figs. 15, 16. 

ffai. — This somewhat remarkable species was obtained in 
a gathering dredged in about 8 fathoms in the neighbour- 
lood of the North Craig on 4th July 1901. Only a few 
specimens — ^all females, and one or two carrying ovisacs — 
were observed. 



.Division MONSTRILLOIDA. 

Family MoNSTRiLLiDiE. 

Genus (118) Monstrilla, Dana, 1848. 

269. Monstrilla anglica, Lubbock. 

1867. Monstrilla anglica, Lubbock, Ann. and Mag. Nat. Hist. (2), 
vol. XX. p. 409, pi. X. figs. 7 and 8. 

1904. „ ,, T. Scott, Twenty-second F. B. Kept, 

pt. lit. p. 246, pi. xiii. fig. 18 ; pi. xiv. 
figs. 12-14. 

Hob, — Captured to the west of May Island, with a tow- 
net, on 26th July 1901, and also to the east of May Island 
on 20th August 1903, but only females were observed in 
both gatherings. 

270. Monstrilla longicomis, I. C. Thompson. 

1890. Monstrilla longicomis, I. C. Thompson, Trans. L — pool Biol. 

Soo., vol. iv. p. 119, pi. iv. figs. 1, 2, and 4 ( <J ). 
1892. „ Umgirernis, Giesb., Pelag. Copep. des Oolfes v. 

Neapel, p. 689, pi. xlvi. figs. 10, 14, 22, 37, 

and 41 ( 9 ). 
1904. „ longicomis, T. Scott, /. c, p. 244, pi. xiii. figs. 1-7 

( <J and 9 ). 

Hah. — ^This species was taken in the estuary very sparingly 
in 1890, 1891, 1893, 1894, and 1901. 



.^'■^ytf^^fTTj "^ 7^ ^^~J^ 
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271. MimdriUa ifrmilimuda, Giesbreeht 

IS, 18«lieg. 
IM4. „ ,> T. Soott, Twenty iecomd f, B, B«pt, 

bpt, iii, p. 245, pi jciii 6g5. 8*10^ 
pL xiv. fig. 15. 

J7a&.— TBken wilh tow-net above Queensferiy, 26th Juhj^ 

1890; and off MuB&elburgb, 29th September 1392. Aim> 

oaptofod east of Hay Island on 2Qik August 1903. All tli^ 

Bpeomens weie femalaa. 

272. MtmdriUa duMa, T. jSoo^ 

1904. iroiiifra{ciciiiMa,T.8oott,T««i[lgr-MMi^ 

p. S47, pL zUL fig. 14| pL zir. Hgi. 16-1& 

JToi. — ^This speoiea was captuied eaati of Inolikeith on 14di. 
Aagast 1891» and is appaiently laie. It leaembles MandrUkg^ 
Danm, Olapairdde, but that anthor ahowa only thiee aetss 
instead of foar on each fnroal joint ; there aie also one ox- 
two other differenoes. 

OenuB (119) Thaiunaleii8| KrOjr«r, 1849. 

273. Thaimaleus rigidut (I. 0. Thompson). 

1888. OymJbiuoma rigidum, I. C. Thompson, Jour. Linn. Soc (Zool.), 

vol. XX. p. 154, pi. xiii. figs. 1-4. 
1892. Thaumaleus Claparidd, Oiesb., op. cU,, p. 881, pL xlvi. 

figs. 6, 15, 21, 26. 
1904. ,, rigidus, T. Scott, Twenty-second F. B. Eept, 

pt. iii. p. 248, pi. zlii. figs. 15-17; pi xir. 

fig. 19. 

Hah, — Captured oflF St Monans, by tow-net, on 6th 
September 1890 ; apparently rare. 

Division CALIGOIDA. 

Family CALiGlDiE. 

Genus (120) Caligus, 0. F. MuUer, 1785. 

274. Caligxts curttts, MuUer. 

1786. Caligus eurtus, Mliller, Entomostraca, p. 180, pi. xxi. fig. 1. 
1850. ,, diap?iamiSy liaird, British Entomostraca, p. 269, 

pi. xxxii. fig. 1 ( ^ ). 
1850. ,, Mullen, idem, I c, p. 271, pi. xxxii. figs. 4 and 5. 

Hah, — Fr*^ i different kinds of fishes, especially 
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Gadoids. The male Galigtcs, which Dr Baird describes and 
figures in his British Entomostraca. under the name of Caligus 
diapharms, Nordmann, is not Nordmann's species, but is the 
male of C. curtua, Mliller. 

275. Calig^is rapax, M.-Ed wards. 

1840. Caligua rapax, M.-£dw., Hist. Nat. Crust, vol. iii. p. 453, 
pL xxxviii. fig. 9. 

Mab, — Common on several kinds of fishes, especially 

GradoidSy as well as on flat fishes, Skate, Dogfishes, and 

others. From Short Sunfish, North Berwick, September 1905 

(W. Evans). It is also frequently captured by tow-net in 

the open sea. 

276. CcUigiis minimus^ Otto. 

1828. Caligus minimuSf Otto, Beschreib. neuer Crust., Nov. Act. 

Acad. Caes. Leop., vol. xiv. p. 354, 

pi. xxii. 
1901. ,, ,, A. Scott, Trans. L — pool Biol. Soc., vol. x v. 

p. 849, pi. i. figs. 1-8. 

Mob. — Found inside the throat of a Bass, Labrax lupiis, 
Guv. and Valenc, captured in the Forth, above Queensferry, 
in February 1903. 

277. Caligus diaphamcs, Nordmann, 

1882. C<jUigu8 diaphanus, Kordm., Mikrog. Beitriige, vol. ii. p. 26. 
1894. „ isonyx, T. Scott, Twelfth F. B. Kept., pt iii. p. 810 
(not C. tsonyXf Stp. and Liitk.). 

1900. „ diaphantu, idem, Eighteenth F. B. Rept., pt iii. 

p. 149, pi. V. figs. 20-25. 

Hab. — Taken in the gill-cavity of Grey Gurnards, Trigla 
gumardus, captured in the estuary ; not very rare. 

Genus (121) Pseudocaligus, A. Scott, 1900. 

278. FsevdoccUifftcs brevipedis (Bassett-Smith). 

1896. Caligus brevipedis, Bassett-Smith, Ann. Nat. Hist. (6), 
vol. xviii. p. 11, pi. iii. fig. 1. 

1901. Psevdocaligus brevipedis, A. Scott, Trans. L — pool Biol. Soc., 

vol. XV. p. 360, pi. ii. figs. 1-6. 

1902. „ ,, T. Scott, Twentieth F. B. Kept., 

pt. iii. p. 291. 

J5fa5,-*.Found inside the throatof a Three- bearded Eockling, 



^omtHnffM of the Hoi/al Physical Society, 

J yraiM*, captured at Dunbar in 1892. Tti this &pecie<% 

^Hv pair of feat are more rudiJiieiitar^ tliaa in typical 



Qenus (122) LepeopbtheiniSi Nordmann, 1832, 

27 y, f^vpeitphtktirm pectoralis (0. F. MiiUer). 

1776. Lcmn-a pnd^mlit, Milllert XooL Din. Proclr», voL j» p» 4U 

I^K xxxiit. Ijfi^, 7, 
18&Q< Lcjtofphlheir^tJi fte^if/r^i^^ LUird, Brit. Eiit4>irK^p,276,pL X£:]tii, 

% 10. 
1900. ,, ,, T. ScDit, Eighteeuth F. B. RepL, 

pU iiL p. 150, pL V. figs. 26- 3 L 

//<? A,— Frequent under the peetoml fins of FJaioe, Flaunders. 
and Dabs. 



^ 



280. Lepeaphtheims l^honipaoni, Baird. 

1B60, iHipdophikeinu Thvmpa&Ait Bttutl, Brit, KnUtm., p. 878, 

1900. „ „ T. Scott, /. e., p» 152, pL ▼. 

ligH. 43 iTi. 
1900. ,, t^i9cuni0t ld«ni, f. e*. , p< l^tS, pi. vi. tiga. 16-19. 

Hab. — Frequent on the gills of Turbot, Both^is viaximus, 
captured off St Monans. The form I referred doubtfully to 
Z. obscurus, Baird, appears to be identical with L, Thompaoni; 
it is sometimes common on the gills of the Brill, Bothus 
rhomhus. 



281. Lepeophtheirus polldchii, Bassett-Smith. 

1896. Lepeophtheirus poUachiiy Bassett-Smith, Ann. and Mag. Nat 

Hist (6), vol. xviiL p. 12, pi. iy. 
fig. 1. 

1900. „ „ T. Scott, op. eU,, p. 168, pi. vi. 

figs. 9-16. 

Hah, — Firth of Forth, on the gills of Lythe, Gadus pol- 
lachius, 8th February 1895; apparently not very rare. 
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282. Lepeophtheirtis salmonis (Kroyer). 

1887. Caligus acUmonis, Kroyer, Naturhist. Tidssk., vol. i., pi. vi. 

fig. 7 a-e\ vol. ii. (1838) pp. 18, 18. 
1847. ,, Slromif Baird, Trans. Berw. Naturalists Club. 
1850. Lepeophtheirus Stromi^ Baird, Brit. Entom., p. 274, pi. xxxii. 

figs. 8 and 9. 
1860. ,, ohseurus^i^em, ibidem, p. 277, pi. xxxii. fig. 11. 

-^3[ah, — On Salmon caught in the salmon nets in Largo Bay 
^^^<i other parts of the estuary; frequent. 

Genus (123) Trebius, Kroyer, 1838. 

283. Trebivs caudatiis, Kroyer. 

1838. Trebitis caudatm, Kroyer, Naturhist. Tidsskr. (1838), R. i. B. ii. 

p. 30, pi. i. fig. 4. 
1900. ,, ,, T. Scott, Eighteenth F. B. Kept., pt. iii. 

p. 165, pi. vi. figs. 20-26. 

Hah, — Taken on the backs of grey (or blue) Skates, Eaia 
^>€tti8; moderately frequent. 

Genus (124) Cecrops, Leach, 1816. 
284. Cecrops LatreUlei, Leach. 

1816. Cecrops Latreillei, Leach, Eucycl. Brit., Suppl. i., pi. xx. 

figs. 1-6. 
1850. ,, ,, Baird, Brit. Entom., p. 293, pi. xxxiv. 

fig. 1. 

Hab, — Found on the gills of a Short Sunfisli, captured in 
the estuary in October 1890 (A. Scott). Cecrops appears to 
be a common parasite on the gills of this species of SunRsh. 

Genus (125) Orthagoriscola, Franz Poche, 1902. 

(Syn. Lcemargus, Kroyer, 1838, name preoccupied for a 
genus of Fishes.) 

285* Orthagoriscola muricata (Kroyer). 

1850. Lasmargua muriaUus, Baird, Entoniostraca, p. 295, )1. xxxiv. 

figs. 3 and 4. 
1900. „ „ T. Scott, Eighteenth F. B. Rept., pt iii. 

p. 158, pi. vi. figs. 39-42. 
1902. Orthagoriscola muricata, Franz Poche, Zool. Anzeiger, 
vol. XX vi. p. 15. 

Hab. — On the same Sunfish with the Cecrops just recorded 



Mt^ howi^rer, attedied ta tihft gpU^ tat knowliig hi hoUom 
loriMd in the flcah of tbe fish, behind tibt awl In (A. Soott). 
OS m Short Suiifish oaptaxed at Hoith Bwviol; 28tih Sept- 
maim 1906 (W. ^Bvaiia).^ This vpf/mn to be a nver species 
than the Oecrops. 



DMmon LBRN JBOIDA. 
nuoaily Lbbvjbidjl 

Gkmus (126) LmiM. UmA, 1767. 

286. Lernasa branchdaliB^ linni. 

1767. LimoM kmnMtOiB, liiUL, SysfeniMt Katanib td. IS, voL L 

pt iL p. KM. 
1860. „ „ Bdid, BHt XfttXHU., p. S44, pL xzzr. 

fig. IS. 

jEToi. — Freqaent on the gills of Whitings and some other 
Gadoids. 

Genus (127) LeniMideaSi Lesnenr, 1824. 

287. LenuBenieus spraUa (Sowerby). 

1806. LenuBaipraUa, Sowerby, Brit MlioelL,ToL ii. p. 17, pL IxyilL 
1900. Lemoeenicua spratUz, T. Scott, Eighteenth F. B. Rept, pL iii. 
p. 161, pi. vii. figs. 7-10. 

Hah. — On the eye of a Sprat, Clupea spratta, seen in ODe 

of the Leith Docks (J. Scott, August 1890). This Gopepod 

is apparently seldom met with in the Firth of Forth, and 

this is the only record of its occurrence in the estuary known 

to me. 

Genus (128) HaBmobaphes, Steenstrup and Lutken, 1861. 

288. Hocmohaphes cyclopterinvs (Fabricius). 

1780. Lemcea cyclopterinat Fabr., Fauna Gronlandioa, p. 387. 
1900. HcBmohaphes qfdopUrinua, T. Soott, Eighteenth F. B. Kept., 
pt. iii. p. 162, pi. vii. fig. 14. 

JToi.— Found on the gills of a Pogge, Agonus cataphractus^ 
captured at Dunbar; and on a Butterfish, Pholis gunnellus, 
taken near Fidra in 1901. 

1 Ann. Scot. Nat. Mist., 1906, p. 67. 
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Family CHONDRACANTHIDiE. 

Genus (129) Oralien, Bassett-Smith, 1899. 

289. Oralien asselinvs (Linn^. 

1761. Lemcea asselina^ Linn., Fauna Saecica, 2101. 
1850. Lementoma OMclina^ Baird, Brit. Eutom., p. 329, pi. xxxv. 
fig. 4. 

HaJb. — Found on the gills of the Grey Gurnard, Trigla 
gumardus; not uncommon. What appears to be the same 
species is also found on the gills of Plaice and one or two 
other fishes. 



Genus (130) Chondracanthus, De la Roche, 1811. 

290. Chondracanthus comutas (0. F. Mliller). 

1776. Lemcea eomuia, Miill.; Zool. Dan. Prodr., vol. i., pi. xxziii. 

fig. 6. 
1850. Lementoma comiUa, Baird, I. c, p. 828, pi. xxxv. fig. 2. 

Hah. — Found on the gills of Plaice, Pleuronectes platessa ; 
not uncommon. 

291. Chondracanthtbs davatus, Bassett-Smith. 

1896. ClumdraeatUhtu davalua, Bassett-Smith, Ann. and Mag. Nat. 
Hiat (6), vol. xviii. p. 13, pi. v. fig. 6. 

Hab. — Found on the gills of Lemon Dabs, Pleuronectes 
microcepfudus, especially large fishes. 

292. Chondracanthus flurce, Kroyer. 

1864. ChondrcicafUhua flurcCf Kroyer, Naturh. Tidsskr., R. iii. B. ii. 

p. 323, pi. xiii. fig. 6. 
1900. „ „ T. Scott, Eighteenth F. B. Kept, 

pt. iii. p. 166, pi. vii. figs. 32-34. 

ffab, — Found on the gills ol Long Hough Dabs, Drepanop- 
setta pUUessaides, captured in the estuary in 1891, and at 
Station IIL in May 1901. 



298. (^andramMM mdm, Krgyw. 

1S89. C^imdraeanihmM ioiem, Ki^jur, VuMk. TUMor. (18SS-S9), 
pb 189, ^ iiL fig. 4. 

jEToA.— Found on the gilla of tiie IMaok Sok, AJm tmlgaris, 
oaptnred in the estnaiy. 

IM^ Cft0jMirae(MilAiit tfqmwMi, T. Qou/tt, Twwily-lliird F. B. 
R«pt., t»t. iii. p. 114, ^ tL flgiL 74S. 

JSab.-^Tcfwad on tiie gills of TMm, Hmnnmedeg Ufnanda, 
Liiuin captnrad in the estnaary; not terf oommoii. - 

295. Chondraeamtiyw medtbocii Q^^ 

(!) 1802. Lmnma m^rhunifi. Holtoa, Mam. Soe. Hkt Kak Oopen- 
hftgen, ToL ▼., pi. viii. fig. S. 
1887. Ohmtd/mDomikm mmrkutU, KrtjsrWy Kftteli« TidadEr.^ vol. L 
p. 878, pL m. fig. 9a-d. 

Sab. — ^Found in the gill-cavity of a 'Hake, Merluecius 
vuigarii, landed at Kewhaven in Fetooaiy 1885. This is a 
moderately common parasite on the Ha)ce; it may fiDeqtnently 
be fbond clinging to the roof and sidles cS tiie month, and 
sometimes on the underside of the tongae, as well as inside 
the gill-covers. 

296. Ohondracanthus lophii, Johnston. 

1886. ChondracatUhus lophii, Johnston , Lend. Mag. Nat. Hist., 

p. 81, fig. 16. 
1850. LeniaUoma lophii, Baird, Brit Entoni., p. 880, pi. xxxv. 

fig. 3. 

Hab. — Common in the gill-chambers of the Angler- fish, 
Lophius piscatorim, captured in the estuary. This is one of 
the most common species of the Chondracanthi I have 
observed in the Firth of Forth. 

297. Chondracaivthv^ zei, De la Boche. 

1811. Chondraeanthiu zei, De la Rocbe, Nouv. Bull, de See. Philom., 

vol. ii. p. 270, i»l. ii. fig. 2. 
1850. Lementoma zei, Baird, Brit. Entom. p. 327, pi. xxxv. fig. ]. 

Hab, — Found on the gills of a John Dory, Zeus faber^ 
captured in the estuary in 1891. 
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Family LERNiEOPODiDiE. 
Genus (131) Charopinus, Kroyer, 1863. 

298. Charopintts Dalmanni (Retzius). 

1829. Lemcea Dalmanni, Betz., Kongl. Yetensk. Acad. Handl. for 
1829 ; Frorieps Notizen, Bd. 29, N. 617, p. 6. 

1900. Charopinus Dalmanni, T. Scott, op, cU., p. 169, i»l. viii. 
figs. 6-10. 

ffab.— In the nasal fossae of a large Grey Skate, Baia 
batis, captured near May Island in 1891. This curious 
parasite is frequent in the nasal fossae of large skates, but 
seldom in small specimens. 

Genus (132) BrachieUa, Cuvier, 1817. 

299. BrachieUa insidiosa, Heller. 

1865. Braehiella insidiosa, Heller, Reise der Novara, p. 239, pi. 

xxiv. fig. 1. 
1896. ,, ,, Baasett-Smith, Aon. and Mag. Nat. 

Hist. (6), vol. xviii. p. 14, pi. vi. 

fig. 2. 

Hai. — Found on the gills of a Hake captured in the 
estuary. This species is less common than the Chandra- 
eanthus merbicdi, which is also found on the Hake. 

300. Braehiella triglce, Claus. 

I860. Braehiella Iriglce, Clnus, Zur Morp. der Copepoden, ]>1. i. 

fig. 6. 
1896. „ ,, Bassett-Smiih, Joui*. M. B. Assoc. 

Plymouth, p. 168. 

Hah, — Found on Trigla lineata captured at Station VIII. 
in September 1897. 

Genus (133) Anchorella, Cuvier, 1817. 

301. Anchorella emargina>ta, Kroyer. 

1887. Anchorella emarginata, Kroyer, Natarh. Tidsskr., R. i. B. i. 

p. 287, pi. iii. fig. 7. 
1900. „ ,, T. Scott, Eighteenth F. B. Rept., 

pt. iii. p. 176, pi. viii. figs. 49-51. 

-flToi. — Found on the gills of a Twaite Shad, Clupeajinta, 
captured near Dunbar in February 1897. This appears to be 
a rare species. 




Qenus (2) Concbodeima, Olters, 1814, 
2* Ctmehodkrvm auriia (lAniii), 

1767. It^^ auriia^ Ciuti., f^ystcsinA Nutorv, ed. xii, ¥<iL L port IL^ 

p. 1110. 
1861. OMdlMbrMoiiraa, Dwnriii, L «.» pw 41, pi iU. iig. i. 

JZob.— AUMdied io flnatiiig timber (BdiD. Miul, Leslie and 
Hmdman). 

3. OonehodkrffM virgaia (Speii|^ei^. 

1790. ItpMirirffaia, l^ragl«r, Skrift Katarh. SdMc,. voL L, pL tL 

1851. Ocmktthma vitrgaia, Dunria, IL $,, p. 148. pL iiL % S; 
pL ix. fig. 4. 

JETai.— Attached to floatiiig timber (EdiiL Miia.» Ledie and 
Herdman). 

Family Balahida 
Genus (3) Balamu, Da Ooita» 1778. 

4. BaJanusparGoiuB, DhOotibtL 

1778. BalanuB pareatus, Da Coete, Hist Nat Tert. Brit, p. 249. 
1854. ,, „ Darwin, Monograph: Balanide, p. 256, 

pi. vi. figs, ia-ie. 

Hah. — Not uncommon attached to stones, etc. (Leslie and 
Herdman). 

.5. BalantLS crenatus, Bruguifere. 

1789. BcUanua crenatus, Bruguike, Encyol. Method, (des vers). 
1854. „ ,, Darwin, I, c, p. 261, pL vi. figs. 6a-6^. 

ffaJ), — Shore at Portobello (Leslie and Herdman). East 
side of Inchkeith. 

6. Balanv^ balanoides (Linii^). 

1767. Lepas halanoides, Linn., Systema Natur», vol. i. part ii. 

p. 1108. 
1854. Balanus balanoides, Dorwin, /. c, p. 267, pi. vii. figs. 2a-2<2. 

ffah^ — Common on rocks and stones between tide-marks, 
and also in deep water. 
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7. BalanuH Hnmeri (Ascanius). 

17tJ7. Lepas Hameri, Ascan., Iconcs renim Naturalium, Tab. 10. 
1854. Balamts Hatneri, Darwin, I. c, p. 277, pi. vii. figs. 5a-6c, 

Hah. — Largo Bay, and off the west side of Inchkeith, 
^Dgle specimens, and occasionally a cluster attached to 
X>i®C68 of wood,^ 



Genus (4) Verruca, Schumacher, 1817. 

8. Vemcca Stromia (O. F. Miiller). 

1776. Lepas Strdmia, Miill., Zool. Dan. Prodr., No. 3026. 

1854. Vemica Stromia^ Darwin, I. c, p. 518, pi. xxi. figs. lo-l/. 

Hah. — Frequent on stones, dead shells, etc., brought up 
iu the dredge. 

Rhizocephala. 

Family SACCULiNiE. 

Genus (5) Sacculina, Thompson. 

9. Sacculin^ carcin% Thompson. 

ffab, — Attached to the abdomen of Shore Crabs, Cardntts 
nuBnas, at Joppa (J. Anderson ^) ; not very rare. 

10. SaceidinM triangularis, J. Anderson.^ 

ITab, — Firth of Forth (J. Anderson). Dunbar, attached 
to the abdomen of Cancer pa^urtis; rare (H. C. Williamson). 

11. Sa/xtUina sp. 

Hab. — Attached to the abdomen of Portunus holsatus; this 
Sacculine has been observed very sparingly in different parts 
of the estuary. 

^ BaianuB Hntinnabulum (Linn.), from Leith Dock, in Leslie and Herd- 
iDui's Invertebrate Fatmay is, as stated by these authors, '*a foreign importa- 
tion," and is not included with the others here. 

' Cf. Froe, Boy. Phys. Soc., vol. ii. 



Qmm (6) Peltogaster, Ilathke. 

12. PfltoffodeT pagurij RatKka 

i. — On the abdomen of the common Hermit (or Soldier) 
D, Supagurvs hemhardm (J* Anderson ^). This Cirriped 
1 not appear to be rare in the Forth estuary. 

13. Peliogmttr mrrAni (Anderson *). 

Hah. — ^ Firth of Forth, at Joppa (J. Anderson). 




APPENDIX. 



The following are soma alterations in names, nnd additions 
to the species and localities, recorded in Part L The total 
number of species enumerated in this Catalogue is now 794» 

Oeniis Enpa^urus, Brandt. 1861 (p. 112). 

The genus name Pmjurua, Fabriciue, 179.5, has been 
restored, and included under it are the four species recoided 
in Part 1. under Eupagurus. See Crustacea of Devon and 
Cornwall, by Canon A. M. Norman and T. Scott^ p. 8 
(1906). 

Leptognathia LUljeborgia, Stebbing (p. 132). 

This species has been removed to another genus, viz., 
Tanaisms, Norman and Scott. See Crustacea of Devon and 
Cornwall, p. 34. 



Genus Idothea, Fabricius (p. 135). 

To the species recorded under Idothea, add Idothea granu- 
losa, Eathke, Beitrdge zur Fauna Nonvegens, p. 23. In March 
1906 Mr William Evans obtained near Aberdour, Fife, two 

* Of. Proc. Roy, Phys. Soc., vol. ii. 



lAM^y Fresh- Water, and Marine Orusiacea, 379- 

specimens of an Idothea that appear to me to belong to this 
si>ecies. 

After Parcellio pictibs (p. 140), add 

The genus Metoponorthas, Budde-Lund, 1879, and the species 
M. pruinasus (Brandt). This Oniscoidan species has been 
captured (in April this year) at Slateford, near Edinburgh, 
by Mr William Evans, and is recorded by him in the Annals 
o/ScoUish Ndheral History for July 1906, p. 187. 



Oa^mmarus Duebeni, Lillj. (p. 163). 

To the localities for this species add: Brackish pools, 
Luffness, near Aberlady, July 1906 (W. Evans). 



Oenus Jassa, Leach (p. 170). 

The two species, Jassa falcata (Montagu) and Jassa 
pusiUa (6. 0. Sars), have been removed to the new genus 
Bmzeliella, Norman. See Crustacea of Devon and Cornwall, 
p. 92. 



Corophium grossipes, Linn^ (p. 172). 

This species, under the name of Cancer grossipes, wtis 
described by linn^ in 1767 in Systema Naturae, vol. i. part 2, 
pi 1055 ; but as Pallas had already, in 1766, described under 
the name of Onisctis voltUaior, what appears to be the same 
f<Nrm (cf. MiscMaiiea Zoologica, p. 102, pi. xiv. fig. 20),. the 
name of the species should be Corophium volutaior (Pallas), 
with G. grossipes as a synonym. 



Protella phasma, Montagu (p. 174). 

Professor Mayer in his work on the " Caprellidae of the 
Bay of Naples," Caprelliden des Ool/es von Neapel, Nachtrag, 
p. 19, refers this species to the new genus PseudoproteUa. 
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Scapholeberis mticronata, 0. F. Miiller (p. 179). 

To the localities given for this species add : — Side of river 
Teith, at Callander, September 1906 (W. Evans). 



Cyclops Leuckarti, Glaus (Part II. p. 347). 

While this part of the Catalogue was passing through the 
press, Mr W. Evans sent me numerous specimens of a 
Cyclops which he had recently captured at the Falls of Leny, 
by holding a net so that some of the falling water would 
pass through it The identification of the specimens some- 
what puzzled me at first, but on carefully dissecting one 
or two of them, I found them to be the young of Cyclops 
Leuckarti; they were in the penultimate or antipenultimate 
stage; the segmentation of the body being slightly in- 
complete, while the autennules were furnished with only 
eleven articulations. Loch Voil, one of the two lochs from 
which the species is recorded, is situated to the north of 
Ben Ledi, and the river Balvaig carries its overflow water 
to Loch Lubnaig ; this, in turn, is the source of the river 
Leny. It is probable, therefore, that Cyclops Leuckarti occurs 
in tliis loch also, though I have not as yet found it there. 
The loch and river were in flood when Mr Evans visited the 
Falls, and the specimens were very likely carried from the 
loch by the increased force of the current. 

The normal habitat of Cyclops, as of most fresh-water 
Entomostraca, is in the comparatively still waters of lochs, 
ponds, and other similar places, and their presence in the 
rapid currents of rivers is usually accidental. The occurrence 
of this Cyclops in the Leny is, therefore, of interest from its 
bearing on the question of distribution, and as showing 
that the species is probably present in Loch Lubnaig 
as well as in the other two lochs from which it has been 
recorded. 



Land, Fresh- Water, and Marine Crustacea. 381 

Additional Note. — As the second part of this Catalogue 

^vas ready to go to press, I received a copy of an important 

'Work on the Amphipoda Gammaridea by the Rev. T. R R. 

Stabbing, M.A., F.R.S., etc. This work, which has just been 

published, forms the twenty-first of the series of Monographs 

t^hat are being issued under the general title Das Tierreich, 

The Amphipoda are here divided into three legions, viz., the 

CJammaridea, the Hyperiidea, and the Caprellidea, and it is 

"tihe first that forms the subject of Mr Stebbing's volume. 

The number of known species belonging to the Gammaridea 

as given in it is 1333. Of these, 1076 are " accepted species," 

-while the remaining 257 are regarded as doubtful Their 

classification differs to some extent from that of the Monograph 

by G. 0. Sars. There are also a considerable number of 

changes in the nomenclature, and I take the opportunity to 

indicate the more important of these, so far as they concern 

the species recorded in this Catalogue. ♦ 

In the work referred to — TaMtrus locusta (Pall.) becomes 
T. scUtator (Mont.), and Orchestia littorea (Mont.) 0. gaminarellus 
(Pall.), while Uycde Nilssoni (Rathke) takes the name of 
H. Prevostii (M.-E.). The genus Callisoma, A. Costa, becomes 
ScapelocheiruSf Bate, and Orchomene humilis (A. Costa) becomes 
0. Bateif O. Sars. Tryphosella, Bonnier, is replaced by Tryphoaa^ 
Boeck, but Trypliosa nana (Kroy.) becomes Orchonienella nanus 
(Krby.). Anonyx nugax (Phipps) becomes A. lagena^ Kroy., and 
the genus Tmetonyx, Stebb., replaces ffoplon//x, O. Sars. Phoxo- 
cephalus Futtoni, T. Scott, becomes Paraphoxus Fultoni (T. S.), 
Harpinia negleciOj O. Sars, becomes H. antennariay Meinart, and 
Amphilochaides serratipes ^Norm.) resumes the name of A. Boeckii, 
O. Sars. Metopa Bruzehi (Goes) becomes M. sinuata, O. Sars, 
and M. rohusta is restored to its place in the same genus. 
Synchelidium brevtcarpum (B. & W.) becomes S. Juiplocheles 
(Grube), and Ualimedon parvimanus (B. & W.) Westwoodilla 
ccectUa, Bate. The genus Paramphiihoe^ Bruz., becomes 
IfeopleusteSy Stebb., and Paratylus, O. Sars, NototrojnSy A. Costa; 
N, u/ncinatusy O. Sars, is also made a synonym to N, falclitus 
(Metzg.). Iphimedia minuta, O. Sars, becomes Panoploea minuta 
. (O. Sars). The genus AmathiUa, Bate, is replaced by GcunmareUa, 
Herbst, and Gammaropsis, Lillj., by Eurystheues^ Bate, while 
Oamtmaropsis nana, O. Sars, becomes E, palmatus (Stebb. and 
Rob.). Podoceropsis excavata (Bate) becomes P, nitidcL, Stimps., 
Jassa Uerdmani (A. O. Walker) J, dentex (Czem.), and Jassa 
pelagicay Leach, Parajaasa pelagica (Leach). Erichthonius abditus 

(Tempi.) becomes E, hrasitiensis (Dana), and Siphotwecetes Whitti 
C.^osse) E. Colletti, Boeck. 



382 ProeudHig$qfik£MogalPkg$ktUSom$i^ 

The foDowing i;wo species era tMMitfoi to mj Hst^ viz., 
Pdioeoxa MaritnU^ Ckt^ end Crena tmrnuiOt Boeck, both being 
leooided iram the Forth. This niaes the totnl to 796. 

I need souoely add timt this importmfc wotl^ by ane of 
the foremost of living CarainoIogist% is indispensable to those 
engaged in the stady of the Amphipoda. 

Before closing I desire to take this opportunity lo express 
my indebtedness to Mr William Evani^ VJIS£^ Prendant of 
the Boyal Physical Society, for the whole-hearted asslstsnee 
he has given me while this Catalogue waa passing throngh 
the press. I am also not f oigetfnl of other ftienda who have 
shown an interest in my efforts to make thia oontribntion to 
Scottish Natural History, unpretentious though it be, of some 
use to students of the Crustacea of Scotland. 



Erbata. in Fibst Past. 



Pmb 99. Nmt bottom; for Jiamaru§ wulganu raid AsMmc V9t^ari$, 
and for C^tm^os vulgmnu rasa Cftsmgom wUmnia, 
„ lOS. Near top; for Fanai^Bkitkoi mim$ e¥ f U md Am 



107. Nmt top; for •« StiUnd-oyod CmrtMM" xmA *'fttaUL-<9«d 

Omstiusea." 
110. Near bottom ; in the reference '* 1767, Ckineer roeiratus^ lino., 

Syst. Nat., ed. xii., vol. ii. p. 1014," for vol. ii. p. 1014 

re&d **vol. i. part ii. p. 1045"; and in the 8ab«M|nent 

references to the twelfth edition of SfftUmm ymturtK, I^sne, 

for •* vol. ii." read ** voL i. part ii." 
113. Near top; for Turretdla read TurriUUa, 
, 120. Near top ; for Nydiphantu read Nydipkanes. 
' 122. Near bottom; in the reference " Raise i Chr. oy," etc., "oy" 

should be **of^.'* 
126. In footnote; for " Dr Welley " read "Dr Willoy." 
187. In footnote; for Leptasjndia read Leptaapidia, 
144. Near bottom; Calisama should be CaUiamna in each of the 

four lines where it occurs. 
165. Near top; the name PlateaaouUa limandoide$ is a synonym of 

DrejMtioptfeita plaUuoides, (See also p. 150. ) 
165. Middle ; for Cbeirocratcs read Cheirocratus in four places. 
189. Near the middle; for "Sonntagshlatt" read "Sonntagsblatt" 



Part of the cost of publication of the foregoing Qatalogue has 
been defrayed by a Grant made to the Author by the Carnegie 
Trust for the Universities of Scotland. 
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XXIV. The Mammals of the EdiTiburgh or Forth Area, 
Supplementary Nbtes. By William Evans, F.RS.E. 

(Read 27th November 1905.) 

In 1891 I submitted to the Royal Physical Society an 
account of the Mammalian Fauna of this district,^ which, 
i^ith some slight alterations and additions, was published 
in book form in 1892. During the thirteen years that 
have since elapsed, two species (the Whiskered Bat and 
Risso's Grampus) not included in my former list, and one 
(the Harp Seal) then only doubtfully included, have been 
recorded. Additional occurrences of a few of the rarer 
residents and visitors, and further observations on some of 
the common species, have also been noted. To bring these 
records and notes together is the purpose of the present 
communication. 

The number of species of mammals now positively known 
to have occurred within the Forth area in the course of 
the last hundred years is fifty. There is still the possibility 
of one or two additions — an evasive bat, or a . wandering 
seal or cetacean — but at best they can be but few. Among 
the recently described races or sub-species of certain mice 
and voles, the yellow-breasted form of the Long-tailed Field- 
Mouse {Mils sylvaticus wirdoni) seems the only one at all 
likely to be met with here. 

Much attention has lately been given to the critical study, 
and the distribution of British Mammals, with the result 
that there has been a corresponding growth of literature. 
On the general subject two books — Handbook of British 
Mammals, by Lydekker (1895), and British Mammals, by 
Sir Harry Johnston (1903) — have been published, and Mr J. 
G. Millais's monumental 3-vol. work on British Mammals 
is in course of publication. In the case of the two first- 
named, apparently not much effort was made to give the 
Scottish distribution down to date: it is otherwise, 
however, with the last-named work; and we may expect 

» Proceedings, Vol. XI. pp. 85-171. 
VOL, XVI. 1 V 
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History (1893, p. 146). This is the East Lothian record 
mentioned in vol. i. of Mr Millais's book; and it is but 
the second occurrence of the species in Scotland. 

Hedgehog {Erinaceus europceus (L.) ). 

To the early records north of the Forth given in my first 
paper, the following from the New Statistical Account 
of the Parish of Alloa, 1846, should perhaps be added: — 
'• Not known in the parish when the Old Statistical Account 
^as written. It is now found in the woods" (voL viii., 
Clackmannanshire, p. 9). 

As evidence of the continued abundance of this animal 
in the neighbourhood of Edinburgh, I may mention that 
close on a hundred were killed on the estate of Mortonhall 
during 1903. 

A few years ago Captain Barrett-Hamilton proposed to 
separate the British Hedgehog from Continental ones, 
under the sub -specific name of Erinaeetcs europcevs 
cccidentalis, taking as the type a specimen in the British 
Museum, from Haddingtonshire. The character he relied 
upon — a slight cranial difiference — in separating British 
from typical (Scandinavian) E, europceus, is, Dr Lonneberg 
states, not constant, and is not borne out by the examination 
of a series of Swedish specimens. E, e. occidervtalis was 
therefore apparently premature, as Captain Barrett-Hamilton 
has himself admitted (see Ann, and Ma^, Nat, Hist, 1900 and 
1901). Our Hedgehogs are much infested by a species of 
flea, PuUx erina^ei, Bouch^.^ 

Lesser Shrew {Sorex minutus (L.)). 

The Lesser Shrew is widely distributed in the Forth area, 
and common, more especially, it seems to me, in the moor- 
land districts. This conclusion is based on observations 
extending over a period of fully fifteen years. Since the 
publication of my book, I have met with examples, dead or 
alive, on a good many occasions, among them being the 

^ For records of this and other Pulicidce from Forth Mammals and 
Birds, see my notes in Arvn, Scot. NcU, HisL, 1904 and 1906. 
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fpOomiig; iiUdi I find eiiterod im 

dMd among lieaAer, on MmHi tide of OMrirattasi, Pentland 
Hills, 2&!d Kovembtf 1892; one lying or pUli, Bniid Bum, 
Bdinboigli, Ist April 1896; two witebed fiar a oonrideiaUe 
tfrnOi chasing each other abont « low-groving juniper bush 
on Swanston HiU, Pentlands, 26th May 1898; one dead on 
foadside^ Gfeenhank, llbvningside, 5lli Febroaiy 1899. 
When digging oat a bee's nest on a bank at Bavelaw Moss, 
Balemo, in Angnst 1903, 1 came upon a Iissser Shrew hiding 
in an a4joinii^ hola 

Wateb Shbiw {Onmofm fidiem (P$3L} ). 

On 24th April 1893, my son and I can^t a Water Shiew 
alifo in a flooded qnany between Winehbarig^ and 
Hopetonn. Iliongh every care was taken of ii^ it died 
after thirty-one days* ccmfinement On 6th Jnly 1894, 
sev«nl were seen by me in Bibton Bom, near Seafieki, 
Boslin. In June 1899, the Braid Bum ec^my was met 
witli five or six hundred yards fartiber down than where I 
used previously to see them: this year, however, they have 
reappeared in the old haunt Mr Millais possesses a 
specimen of the dark-bellied variety, from a ditch at Loch 
Leven {Mammah of Oreat Britain and Ireland, vol. i. p. 157). 

The Water Shrew has been noted on the Carron, Stirling- 
shire, by Mr Harvie-Brown. 

Mole {Talpa eurapofa^ L.). 

The excavation of many more "fortresses" has amply 
confirmed my original observations and illustration 
(Mammalian Fauna, etc., 1892, p. 32), showing that the 
arrangement of the galleries and other tunnels are very far 
from being symmetrical or uniform in plan. The subject has 
also recently been investigated by Mr Lionel Adams (Memoirs 
and Proceedings Manchester Lit. and Phil. Soc,, xlvii,, 1903), 
whose excellent observations^ and figures are quoted by 
Sir H. Johnston and Mr Millais in their respective books. 

^ Some further observations on the Mole by Mr Adams will be foond io 
the said Memoirs for 1906. 
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In January 1897, among an unusual number of large 
** fortresses" in a mossy meadow near Innerleithen, I 
examined one which was fully 8 feet in diameter and about 
2J feet in height. 

The Moles inhabiting the upland districts look to me on 
tihe average rather larger than those in the low country. A 
specimen with a white head, the rest of the body being of 
the ordinary colour, was caught in October 1880 on Dysart 
estate, and I have recently seen a cream-coloured one from 
Luffness Links. 

Dr O. C. Bradley having expressed a wish for Mole 
embryos at all stages of development, I obtained for him, 
from mole-catchers in this neighbourhood, some dozens 
of female Moles during the spring and early summer 
of 1904. The first embryos (very small) were got from 
a Mole trapped on 7th April, a fortnight after the exam- 
ination of specimens began, and in the course of the next 
few days a good many more were secured. By the end 
of the month both well-developed and small ones were 
occurring. The last Moles examined were caught on 12th 
May, and all yielded well-grown embryos. Four naked 
young, about 2^ inches long, and probably about a week old, 
were found in a nest near the Pentlands on 24th May; 
another nest containing young a third larger was got at 
same time. Of the twenty-one pregnant females obtained, 
1 contained 2 embryos. 
5 ., 3 „ 

11 ,, 4 „ 
4 »> „ 

This gives an average of 3*86, or nearly 4 per litter. 
Adams, in his paper above referred to, gives the average as 
" rather more than 3 J." Cases of 6 and even 7 embryos have 
been reported to me by mole-catchers, but I cannot vouch 
for them myself. I am also told that pregnant Moles are 
occasionally trapped about harvest time. 

No animal is more infested by vermin than the Mole ; 
judged from our standpoint, it must lead a decidedly un- 
comfortable life. Every newly caught Mole that I have 
examined has harboured in its i^leek coat some, usually many, 
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I of tiM lifeOs flea, I^gdUgMylfe 
I liim ien bal7 IfaleB qpott^ 

tfynNiiioald fldly imderatend iduit tiM Mob faastoendiue 
ift tiiii way, dig up his snog giaa^ or moaqr neat and shake 
il Of» a aheok of white paper. Beaidaa aoorea of tbe said 
T. ffrmeStk yon will piobaUj find aef«al giant fleas^ 
i ^y i rtri fl tq w yfti ta^ Out, traly a formidable looking 
FnlidUL Knmbeia tsi the Mitea fl^eoMMii imribilig and 
BmrnogamatrnM hirmiim will likewiae he eeen nuining to 
and fto^ and Ae more minute, and oonaeqnently leas easily 
deteoted Qlycjfpkagm plaiggattmr aad ff. crwmmi will most 
likely alao be thera Seyeral kinds of beeHei^ too, have a 
mqr <tf taking 19 their abode in Mkdeif nestsL 

Wna Cat QMU taim^ L.). 

In October 1892 the late Thomaa Gkndon, banker, 
Bdinbnrgfa, informed me that his fttlier, who lived at 
Temple, shot a Wild Cat in Amiaton aim in 1830, and 
that its stofTed skin remained in tiie fiunily ''tOl a few years 
ago," when it was destroyed. Like ao many other oo-odled 
Wild Cats, it possibly was only a domestic oat ran wild, but 
Mr Grordon would not hear of this suggestion. (See my note 
in Ann, Scot Nat. Hist,, 1897, p. 122.) 

Fox (Cants vtUpes^ L.). 

On 8th November 1900 I saw a Fox cross the road close 
to the tramway terminus, Momingside, Edinburgh, and 
leisurely proceed westwards through the fields at Greenbank. 
He evidently had come from the Braid Hills, and was 
making his way to Craiglockhart. 

Otter {Lutra Ivtra (L.)). 

Besides the Tyne and other rivers which they habitually 
frequent, Otters turn up from time to time in unexpected 
places. In 1867 a Writer using the pseudonym " Umbra," stated 
that he once encountered a "sea-otter" in the cave at the 
Bass Rock {HotcJi Pot, 2nd ed., p. 190). In March 1894 
a large male Otter, weighing about 22 lbs., which I afterwards 
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examined, was shot beside a ditch in a plantation at Grosford, 
lEast Lothian. In 1902 one frequented Harper-rig reservoir, 
and it, or another, was seen at Cockburn, near Balerno, about 
the same time. A young one, a month old, was captured 
alive at Dunipace, Stirlingshire, on Ist April 1904 (Harvie- 
Brown). While staying at Aberi'oyle in April 1902, 1 found 
a pair of Otters frequenting a deep lochan near the village, 
and had several excellent opportunities of studying their 
habits. About sunset they would appear in the water and 
engage in wild play, rolling and splashing together for a 
quarter of an hour on end. On one occasion, having reached 
unobserved a spot at which they were accustomed to land, I 
stood perfectly still, and waited. Presently one of them was 
seen approaching rapidly, swimming on the surface and 
beneath it alternately. A few seconds more and it shot on 
to the margin of the pond within a couple of yards of my 
feet, and commenced fuffing and spitting like an enraged cat. 
Suddenly, in somersault fashion, it plunged into the water, 
reappearing about a dozen yards off. Disappearing again, 
it landed in front of me a second time, repeated the scolding, 
and took another "header" backwards. Having gone 
through this performance a third tinie, it went off to another 
part of the lochan, and I lost sight of it in the growing 
darkness. 

Badger {Meles meles (L)). 

The oldest local record of this animal I have met with is 
contained in Sibbald's History of Fife and Kinross, published 
in 1710. It is as follows: — "In Benartie are foxes and 
badgers, which the heritors hunt at certain times." A 
number of Fifeshire records will be found in Mr Harvie- 
Brown's paper on the Badger in the Zoologist for 1882. 

Some years ago I saw in the Chambers Institute, Peebles, 
two specimens, obtained on Portmore estate in 1859. As 
regards the animal in East Lothian, I have little to add to 
what I wrote in my first paper. In 1893 I was shown a 
stuffed specimen, which had been killed at Deuchrie in the 
Lammermoors about 1875, and I was assured they still 
existed on that farm. At Presmennan, some ten years ago, 



ImroMvUflkmi kmad Ihm absvt 1885, Md WIS lold 
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Ik May 1895 a Bad^ was di^ oal of an atitli on the 
af the Ptedanda Mar Bogkdl, bitt thara tt Utib 
iil vaa aft aaiiBal wUdk asoapad a ahaii time befoia 
^ afc Oiai^oddiaik (tea a^ note in ^mk &0I. 
JULiliML»1895.ii.349> 

OflAMMti fkoai Iha wkmf intaodnead into Dalmeny Flak 
in 1888 lum laadiad, and for a tim^ afc kaat^ aataUidied 
aft Qnstapliina HOI to Ilia eart and Hkqpetonn 
to Ilia waat I aiaaninad a qpeoinien from the 
kealitj in Angnat 1903, and three— all females^ the 
hngeat wa^ghmg on^jr 17i^ Uml— from the latter in Miuofa 
and Aptil 1904. A pair from Dalnmjr w«e tnmed down 
on Boaebeiy estate in 1900 (B.OampbeU)« The native stook 
tfmmg the hiOs at the head (tf the Forth valley still hMM 
oolinafmplaoea. Two c^itiired in 1898 and 1001 lespee- 
tively» in the Balqnhidder distiii^ have owie under my 
notioa In April 1897, mie was got near Danipaee, Stirlii^- 
shiie (IBburvie-Brown). 

Much has been written recently in reference to the period 
of gestation in the case of the Badger, but uncertainty still 
surrounds the question (c/. the Zoologist for 1903 and 1904, 
where some evidence for a period of eight months is put 
forward ^). About all we know is that the young are bom 
in spring ; evidence of this has, on several occasions, come 
under my own observation. An interesting little book on 
the Badger, by Sir Alfred Pease, was published in 1898. 
The author has much to say in the animal's favour. It is 
not, however, so necLr the vanishing point in Scotland as be 
supposed. 

Polecat {Mustda ptUorivs, L). 

There is an old undated specimen, labelled Polmaise, 
Stirlingshire, preserved in the Kelvingrove Museum, Glasgow. 
In the New Statistical Account of the parish of St Ninian's, 

^ MUlais thinks bR^^<'<'*^ five and six months more probable (MamnuUi 
of Great Britain o ol. ii., 1906). 
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Stirlingshire, 1841, we are told that " the foumart occasion- 
ally makes its appearance in the poultry yard, and often 
commits great ravages among domestic fowls." It is also 
mentioned in the same work among the animals found in the 
parishes of Stirling and Gargunnock. Another old and 
undated specimen, from Haystoun, near Peebles, may be 
seen at the Chambers Institute in that town. 

In May 1894, when staying at Callander, I was assured 
that a Polecat had been seen the previous month running 
into a cairn on a hill west of Ben Ledi, but I am not aware 
of any having been killed there in recent years. 

Weasel {Mustela vulgaris, Erxl.^). 
In September 1905, a pure white Weasel was killed near 
Dunbar, and later in the same year another was got near North 
Berwick. A similar specimen, trapped in Fifeshire in the 
winter of 1900-1901, was reported in The Field of 8th February 
1902. The Dunbar one, which I saw, was a true albino. As 
r^ards the size of the female Weasel, one sent to me from 
Dunfermline in January 1905 was only &i inches in length 
(excluding tail), and weighed exactly 2 ounces. On 6th May 
1905 a nest of well-grown young Weasels was found in a wall 
near West Linton (B. S. Anderson in lit,). About midsummer 
I have seen the young following their mother in quest of 
prey — Dalkeith Park, June 1892; Fala Moor, $ and four 
young, July 1897. 

Stoat {Mudela ei^minea, L.). 
In this part of the country, the completeness of the change 
to the white dress of winter does not seem to depend on the 
severity of the season. During the open winter of 1903- 
1904, for instance, I examined over a dozen white, or nearly 
white, Stoats killed in this neighbourhood. Two from the 
Pentlands in January were entirely white, as were also 
several others from other localities during the same month. 
By the end of February and opening days of March the 
change to summer dress was beginning to set in. 

^ Perhaps, with Thomas, we should follow the Scandinavian naturalists ' 
and use the speoifio name, nivaliSf L., for the Weasel (of. Zoologist, 1895). 
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GkREKUKD on HA.RP SR41, (Pkmi gramimndim, Fabr.)L 

It 18 gmtifyitig to be able to remove the square brackets 
from this species, Dnring the winter of 1902-1903 a 
distiDCt southem movement of this and other boreal seals 
took place, some of the auimals finding their way to the east 
coast of Scotland* On 7th March 1903, a fine Harp Seal, a 
male, 6 feet in li;n^th, was ceptitred alive on a ^* slag '' bank at 
GmngeniQUth, in the upper estnary of the Forth, and sent to 
the Zoological GardcuSt Cirlajigow, where it died on Obb ApnL 
It was presented t^> the Kelviogrove Museum, wh<5re its 
ataffod skin may now be seen (aee teooxA by Mr J. 
MaeNanght Campbell, ^fin. &ot Nal Bid., 1903, p. 243). 




According to Mr Millais {Mammals of Gt, Brit, and Irel., 
vol. L, 1904, p. 347) another (smaller and a female) was 
secured a few days later close to the same place, and sent to 
the Zoological Gardens, London ; but there appears to have 
been some doubt as to the species, for Mr Pocock informs 
me it was variously identified at the Gardens as " Common," 
**Grey," and "Harp."^ Allusion may be made to the fact 
that a Harp Seal, now in the Perth Museum, was caught in 
Invergowrie Bay, Firth of Tay, on 6th September 1895 
(Proc, Perthsh. Soc. Nat, Sci., vol. ii. p. xciv.). 

The figure is from a sketch of the Grangemouth specimen 
mentioned above. 

^ Sinoe the above was written I have communicated with Mr MiUais, who 
teUs me he twice saw this seal alive at the Zoological Gardens, and feels 
nearly certain it was an immature Harp Seal. 
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Squirrel {Sciurvs vulgaris, L.). 

Bell and MacGillivray, in their respective " Histories " of 
British Quadrupeds, state that the young of this species are 
born " in June " or " about midsummer," and Lydekker and 
Johnston simply repeat the statement, as has also been done 
by J. L. Bonhote in the Zoologist for 1901. In point of 
fact, however, the Squirrel is quite as early a breeder as any 
of our other quadrupeds, and the usual time for the birth of 
the youiig is in spring, from March to May, the majority 
being produced in April. At the time of writing my former 
paper (1891) I held this opinion, and mentioned three 
instances within my knowledge of young in April in the 
south of Scotland. Messrs Blagg and Harting, in the Zoologist 
for 1891 (p. 101), gave several instances of young having 
been found in the nest in March and April in England, and 
in the same magazine for 1892 (p. 403) I repeated my ex- 
perience. Since then I have obtained further evidence, all 
going to prove that the usual time for production of the 
young in Scotland, as in England, is that stated above, 
namely, in spring, and not about midsummer, as given in the 
works above mentioned.^ Litters as late as July or even 
August, however, occasionally occur. The further records 
referred to are as follows : — 

In the Naturalist for June 1854, Mr J. J. Dalgleish 
recorded finding a Squirrel's nest with two young ones 
in it on 20th March of that year, at West Grange, near 
Alloa. 

Mr H. Baebum tells me that on or about 30th 
March 1879 he found a nest containing young near 
St Andrews. 

On 6th April 1893, a " half-grown " Squirrel was caught 
on the ground in Dalmeny Park by Mr C. Campbell. 

^ Since this paper was written, Vol. II. of Millais's MammaU of Chreat 
Britain and Ireland has been issued. It contains his article on the Squirrel, 
and gives as the ordinary date for birth of the young, 10th March to 
20th April. 



3 98 Proceedings of the Royal Physical Society. 

On 22nd May 1899, another young Squirrel was got in 
Dalmeny Park. " The old one was carrying it in its mouth, 
and dropped it on the sudden approach of a cyclist" 
(C. Campbell in lit). 

On 11th May 1901, my son found a two-thirds grown one 
on the ground in a plantation at Ravelrig, near Balerno. It 
was apparently just out of the nest, and was scarcely able to 
climb when placed on the stem of a tree, where it was photo- 
graphed. 

On 23rd April 1903, a nest, which I inspected, in a hole in 
a tree at Dreghorn, near Edinburgh, contained young. Little 
as the nest was interfered with, the old Squirrel removed her 
family to some other place of retreat 

Mr J. B. Dobbie told me recently that he saw a nest of 
young Squirrels at Invertrossachs, in the month of May, a 
few years ago. 

On 14th April 1904, Mr J. Fairbairn found a nest in a 
fir tree in a wood at Bavelaw, near Balerno, and having 
ascertained, by inserting his finger, that there were young in 
it, he kindly informed me of the fact On 21st April 1 
climbed to this nest, and was pleased to find therein three 
little Squirrels, apparently about ten days old, and still blind. 
They seemed to be rather less than 3^ inches in length, 
exclusive of tail, which might be fully 2i inches, and showed 
no tendency to curl upwards over the back. They were 
covered on the upper surface with very short, silky hair of a 
rich chestnut or rufous colour; skin on upper parts of legs 
and about the eyes bluish; under-surface yellowish- white; 
tail straight, and clothed with short, blackish hairs. When 
touched in the nest, they snorted and tried to scratch the 
hand, and squeaked when lifted out. Wishing to photograph 
the youngsters, I went back to the nest next morning, only 
to find, however, that Mrs Squirrel had removed them! 
While I was at the nest the previous day, she gave me 
a good scolding from a distance of not more than 4 or 
5 feet. 

On 4th May 1904, another nest was discovered in a spruce 
tree at Dreghorn. It contained three young ones, naked and 
blind, and not more tYian \\v\^^ o\ ioM\ dvj^ old. One of 
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them was taken for me, and is figured here. Its length was 
75 mm., excluding the tail, which measured 40 mm.; colour, 
dark bluish-grey. Two days later, when I went to see the 
nest, the others had been removed as usual. 

A female Squirrel shot at Polmaise, Stirlingshire, on 
18th February 1905, was examined by Dr Bradley, to whom 
I handed it, and found to contain very small embryos. 

In August 1894 Mr Hugh Miller, as he informed me in 
October following, saw a Squirrel carrying its young from 
the nest in the woods at Loch Vennachar. 

An excellent article on the seasonal changes of fur in the 
common Squirrel, by Mr Oldfield Thomas, was published in 



'^^ 



the Zoologist for November 1896. There are, according to 
this account, two annual changes of fur so far as the body 
and limbs are concerned, but the long hairs of the brush of 
the tail are only changed once, namely, in the autumn. In 
March 1904 I examined several Squirrels from this district, 
and found them to agree very well with Thomas's description 
of Dorset specimens obtained in January and February. I 
have several notes of having seen examples with cream- 
coloured, i.e., very bleached, tails in August, and of others 
with nearly black, i.e., freshly-clad, tails in October. 

I have always been very reluctant to believe in the stories 
of Squirrels killing and devouring birds, but I fear I must 
admit that the charge, in so . far as it relates to young bird/* 
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nest, is occasionally true. In the Proceedings of this 
(Vol II, p. 361, under date 1862J, Durham Weir 
two instances of Squirrels devouring joung birds^one 
jg been shot at Wallhouae, Ltnlitligowshire, with a 
g bird in its claws ; and a few years ago Mr C, Campbell 
ormed me that one bad destroyed a brood of young Fly- 
hi i Dalraeny Park. In May 18i*9, near Comrie, I 
^ Squirrel on the ground, when it ascended a tree 
wnmn a pair of Starlings were nesting. The fierce manner 
in which the birds attacked it and drove it off the tree, 
showed that they had a strong aversion to its presence in the 
vicinity of their nest» 

That Squirrels eat fungi is well known to many, I have 
myself on a good njany occasions watched them so engaged. 
In Dalkeith Park last September, observing a Squirrel on 
the ground in an open, grassy space where agarics were 
plentiful, I walked towards it, when it made ofif*and ascended 
a tree, carrying one of these fungi in its mouth. 

I have several times seen a Squirrel, when hotly pursued 
in a wood where the trees were not high^ come to the ground 
and take refuge in a rabbit- hole: and a few yeara ago I 
dug out and captured one which did so in a wood on the 
Pentlands. 

Clean and trim as it appears to be, the Squirrel, 
like the Hedgehog and the Mole, is greatly infested 
by a flea, the species in this instance being Ceratophyllus 
sdurorum, Bouch^, which is invariably present, and usually 
in abundance, both in the nests and on the animals them- 
selves. 

Along with the statement in Sibbald's Scotia Illustraia, 
referred to in my former paper, regarding the presence of 
the Squirrel in the south of Scotland in the seventeenth 
century, should be read another a few pages farther on in 
the same work, namely, in the Appendix to the Historia 
Animalium in Scotid (p. 37), where he mentions, on the 
authority of Dr Archibald, the occurrence of the animcJ in 
the south and west of Scotland. [Cf,, in this connection, 
Harvie-Brown's " History of the Squirrel in Great Britain," 
Proc. lUyy. Phys. Soc. Edin., VI. p. 40). 



The Mammals of the Edinburgh or Forth Area, 401 

Bank Volb {Evotomys glareoltis, Schreb.). 

As the localities for this Vole given in my former paper 
are mainly in the vicinity of Edinburgh, the following further 
localities, in which I have since identified it in other parts of 
the area, may here be mentioned : — Tynefield, near Dunbar, 
common about the garden in August and September 1894 
(a typical example of the Field Vole, Microtus agrestis^ was 
obtained there at same time) ; Dirleton station, a colony on 
the railway embankment, January 1905; Pendreich, near 
Bridge of Allan, several trapped, December 1893 ; Culross, 
a few, April 1901 — on the 26th one was observed climbing 
along the slender branches of a wild rose, and nibbling the 
young leaves. Traps set in the neighbourhood of Aberfoyle 
in May 1896 yielded only M, agrestis} 

Black Eat {Mus rattics, L.). 

Mr J. G. Millais has quite recently described, in the 
Zoologist (June 1905, p. 205), a new sub-species of this 
animal, under the name of Mtts nxttus ater, or Black 
Alexandrine Rat, and Mr Eagle Clarke informs me that 
the Black Bats obtained by him in 1890 from a Leith 
steamer belong to this form and not to the " Old English " 
Black Rat, which Millais designates Mils rattus raitus. 
Black Rats occurring in our seaports are likely to be 
M. r. aicTy but any obtained should be carefully identified. 

Mountain Hare (Zepm timidus, L=Z. variabilis, Pall.). 

Not long after the publication of my Mammalian Fauna 
of this district, it came to my knowledge that there were 
Blue EEares on the Lammermoor Hills, and on 12th September 
1903 I had the pleasure of coming upon one at the head of 
Faseny Water, about four miles south-east of GifFord, and 
well within the county of Haddington. On the Moorfoots I 
met with three, all practically still in the white dress of 
winter, near the head of Moorfoot Water, on 30th March 

^ In an interesting letter, dated April 1894, the late James Bennie told me 
that in the arctic plant-bed of the ancient Corstorphine lake he had found a 
jaw-bone, with the teeth in it, which Mr £. T. Newton had identified as that 
of a Lemming. 
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1904 One <rf tfamawis wryloaAto^ptllittttit peaftha^ 
in wUiih laj patohet of snow, loid 8e?«eal tiiMt il allowed 
mo to appiMoh within 6 or 6 yaida^ pgo ae n t msf eaflME% and 
0(Epoae a plate. On tiie range c^hiUabetwaeALoeii Aid and 
tbe Tmaaoha, I ftmnd tliia apeoiea oomaMi in April 1896, 
aa alao on Stne-ft-Ohioin in September thia yaiBr. 

iViite.— An albino Oommon Hare (Z^w munf&mM^ FdL), 
ahot near Lander in Jannaix 1862, wia ttidhibifeed at A mee^ 
of thia Sodelj tho following month { PrmOmgi, JL p. 363> 
I may have alao mention that in Ai^nat 19(Ml I oan^^t 
a rabMt on the lale of May— -where at <me timo a well- 
nmrked yariety eziated — in no way dilfarmtfiEom the^nrdinaiy 
wild onea of the mainland. 

Bid Dm {fhrtm dt^Om, L). 

While staying at Aberfoyle in May 1896, I aaw aeveral 
Bad Deer on the Dnohray Oaatb ahootings. Monoelqrle 
Okn, wheie I aaw a herd of about toatif In Qsg^eaaikhm 1902, 
and the hills about Am Binnein, are now the home of a fair 
number of Bed Deer, the Aral aetttera hairing oome^ it is 
said, from the Black Mount. When Smeaton Lake, in East 
Lothian, was being cleaned out between 1828 and 1830, 
remains of both Bed and Boe Deer were found in the moss 
of the pond, as narrated by Sir Archibald Buchan-Hepbum 
in his address to tbe Berwickshire Naturalists' Club in 
October 1902; and a few years ago, antlers and other 
remains of Bed Deer were found in the superficial deposits 
of Hailes Quarry, near Edinburgh, as described by Dr Hepburn 
and Mr Simpson at a meeting of the Edinburgh Geological 
Society in March 1899.^ Mr G. Scott, Oxgangs, tells me 
Bed Deer remains were got many years ago where the 
Graiglockhart skating-ponds now are. 

BoE Deer [Capreolvs caproeay Gray). 
Boe Deer still inhabit the woods about Arnislon and 

* Bones of the Reindeer {Rangi/er iarandus) and a frontal bono with horn 
ooros of Bos primigeniusy found under 6 feet of peat when a lake at Dondas 
Oastle, Linlithgowshire, was being enlarged, were exhibited by Dr R. H. 
Traquair at a meeting of the Royal Society of Edinburgh on 2nd May 1904. 
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Penicuik, and in September 1903 I startled one in Saltoun 
Wood, East Lothian. In June 1901, and again on 6th Maj 
1905, 1 met with them in Blairadam woods, near Kinross — 
on the latter occasion, no less than twelve were in view at 
one tima In the course of the last few years I have seen 
Roe in the woods at Duchray near Aberfoyle, at Balquhidder, 
and at Callander. " Boe-deer," says the writer of the Kew 
Statistical Account of Gargunnock, 1841, "breed in great 
numbers in the glen of Boquhan," Stirlingshire. My 
brother-in-law, the late David Deuchar, possessed the 
antlers of a Roe which was shot on his father's ground at 
Morningside, Edinburgh, about 1844. 

Common Rorqual {Balamoptera phy solus (L.) 
= B, musculiLs, Auct). 

On 19th February 1903, a Common Rorqual or Razorback 
— a female about 46 feet in length — got stranded on the 
beach at Kirkcaldy, where it was attacked and killed by 
some men armed with a hedgebilL I had several 
opportunities of examining this animal, and an illustrated 
description of it, which I prepared, was published in the 
Annals Scot. Nat. Hist., 1904, pp. 71-74. It was sold by 
the Board of Trade for the small sum of £2. No example 
of this whale had been identified in the Firth of Forth 
since 1808. 



Lkssbr Rorqual {Balanopiera acuio-rostrata, Lac^p.). 

The carcase of a Lesser Rorqual was washed ashore to 
the east of Barnes-ness Lighthouse, near Dunbar, on 29th 
September last (1905). It was a female, and measured 
about 27 feet in length. I went to see it on 2ud October, 
and found it in a very dilapidated condition ; from its 
appearance I should say it had been dead for several weeks, 
if not months. The baleen was of a creamy white colour 
throughout (specimen exhibited). 

A list of occurrences of this species of whale in Scottish 
waters prior to 1892 will be found in a paper by Sir William 
VOL. XVI. 2 M 
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Tmmat, pubUslied in thk JVooMiitiyt ^ iK$ Bogal SoeiMy 
of Bdifntmrgh^ voL ibL pp. M^H. Tbt QMtitoii Qoairjr 
i^edmdii {3$xl 1688) ia th«ie rary^ tvSXf imcgXtioL 

BSAKBD WH4LK {Eypero8d€n ra^ntm (Ofaemo.)). 

Xsamplis of tbe Beaked Wliahi eoiitin«» to be takm 
blithe esbuay of the Focth fioai time to tiim. Sinoe 
tbi date of mj fifife paper (189!^ I hate ootod the 
fidUowing:-^ 

Male, etimaded at Oraogemcmtb, Miioh 1894 

One, about 25 feet long, captttred near Be'ueas, October 
1895; examined by J. Simpson {Ann. Scot. Not. HioL, 1896, 
P.2). 

Young female, about 6 feet long, found dead on shore near 
Oookbumspatb, November 1895. 

One, weighuaig 8| ourts., caught ia aalmon^net near 
SlirUng, 13th July 18^7. 

Two, 10 and 11 feet in length roipeotivdyt attanded near 
Oulzoes, 24th July 1898. 

One, about 20 feet long, captured on the south aide of 
the Forth near Grangemouth, 14th August 1905. 

Sowerby's Whalk (Mtsoplodon bidens (Sowerby)). 

The second example of Sowerby's Whale for thp Firtli of 
Forth came asliore at Morrison's Haven, Haddingtonshire, 
in the latter part of April 1895, and its buried remains 
were exhumed and examined in June following by thu 
late James Simpson — see his note in Aim, Scot, Nat. Hist., 
1895, p. 250. The specimen was a male, probably about 
15 feet in length. 

Risso's Gkampus {Gh'aiwpus gi^eus (G. Cuv.) ). 

An example of tliis rare cetacean — 10 feet in length, 
and the first obtained iu the Forth estuary — was captured 
near Kincardine-on-Forth on 15th October 1904, and 
sent to the Kelvingrove Museum, Glasgow, as reported 
in the Olasgow Herald of 28ih October. The newspaper 
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report was kindly confirmed by Mr MacNaught Campbell 
in a letter to me. I was at Kincardine a few days after 
the capture of the animal, and was informed that it had 
been observed passing up and down the channel with the 
tide almost daily for over a fortnight. I have since seen 
the specimen ( $ ) in the taxidermist's hands in Glasgow. 

A skull and attached neck-vertebrae of this species, 
taken up in a trawl about 16 miles east of the Isle of May 
in August 1897, were sent to the Edinburgh Museum, as 
recorded by Dr Traquair in the Ann. Scot, Nat, Hist, 
1899, p. 197. 



XXV. The Myriapods {Centipedes and Millipedes) of the 
Forth Area, By William Evans, F.K.S.E. 

(Bead 26th February 1906.) 

The Centipedes and Millipedes, or, as they are collectively 
called, the Myriapods, are still among the " neglected " 
groups, so far as the British Islands are concerned. This 
neglect was remarked upon by Newport long ago, and after 
the lapse of more than sixty years it is strange to think 
that a book on the British species has yet to be written. 
No one, probably, has studied them more thoroughly than 
Mr R I. Pocock, and I have been hoping for some years 
past to see a full account, or at least a synopsis, of the 
known British species from his pen. Judged by the ordinary 
standards, Myriapods are certainly not attractive creatures ; 
yet to the zoologist few groups are of greater interest. 
Popular prejudice, and the fact that they are not showy 
objects for display in a cabinet are doubtless mainly respon- 
sible for their neglect by collectors; but the want of an 
English treatise for their identification must have deterred 
not a few field-naturalists with more advanced ideas from 
working at them. Consequently local lists of them are 
exceedingly few and incomplete, and very little is known 
from actual observation regarding their distribution in this 
country. 

The number of known British Centipedes and Millipedes 
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Ibi according to Mr Pocock, about 50, but ftll of them 
have not yet been pnt on record in print In his recent 
li$t for Hampahire (14) only 17 are recoriled. Mr F. G. 
StncUiri in a aomewhat disappointing article on the 
Myriftpoda of Canibridgeahire (15), gives the uamea of 
about 30 British species, but is able to record only 9 of 
them from the county. Pocock, Carpenter, and Brolemano, 
in their respective notes oo collections made in Ireland 
(9, 10, 11), record 26 species for that island. 

For Sootlaud we owe a few early authoritative records to 
Dr W. R Ix'aeh, in whose ] lapel's, pulplislied ninety yeari 
•go (2, 3, 4), 6 MyrkpodB (a Obik^ and 6 Dij^ipodfl) 
tie reoorded from neir Edinbaigb, mttelf Omqakilui 
t&ngiecMmu, Pofydmmm eompkmaim, Omqfiifmma rawHmii 
(Bftmed after ils dieooTerNr, Bidiard BawUu^ a aealous 
young naturaliet who died shortly afterward), Jkilm mgetf 
J. pidehMuB, and J. purittuB. These, however, are not the 
eailiestlocalreoords, for wefindinaU^of'^Iaeeeta'' fimnd 
in the neij^boariiood of Bdinbnrgh, by 0. StewiMi dated 
1809 (1), the following names :---i8boi0|>MiiIf« f$rji€ata, Jnlm 
terredris, J. dobuUmu, and /. oni^coideB. 

In 1835 Dr 6. Johnston published a list of 11 species 
found in Berwickshire (5). 

In 1882 Mr (now Sir) Thomas Gibson-Oarmichael sub- 
mitted a preliminary list of Scottish Myriapoda — 17 in 
all — to this Society (7). Six have Forth localities there 
definitely assigned to them. 

In 1900 and 1901 I reported, in the Annah of Scottish 
Natural History (12), 11 species from the Forth Area, most 
of them being additions to the Scottish list. 

Lastly, the British Association Handbook on the Natural 
History of the Clyde Area (13), published in 1901, contains 
a list of 13 species by Mr D. A. Boyd. 

The known Scottish species, so far as recorded, would 
appear to number about 30. 

In the present list, which is based on a fairly lai^e 
collection of specimens and notes made from time to time 
during the last ten years in various parts of the Forth Area, 
I am able to record 17 Centipedes (including ScolopendrtUa) 
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and 16 Millipedes. This is exclusive of a few aliens such 
as Paradesmus gracilis, that have established themselves 
in green-houses, etc. That each group will be considerably 
added to in the course of time may be confidently predicted. 
Reference to Ellingsen's Norwegian list^ suggests several 
that might be expected to occur here. 

While it is still the common practice to speak of the 
Centipedes and Millipedes as forming one class, the 
Myriapoda, or Myriopoda as some prefer to write it, un- 
answerable reasons have been given for their separation 
into three classes, namely — Chilopoda, Symphyla, and 
Diplopoda {cf. Pocock's paper " On the Classification of the 
Tracheate Arthropoda," Zoologischer Anzeiger, xvi. (1893) 
p. 271; and C. H. BoUman's "The Myriapoda of North 
America," Bulletin U.S, National Museum, No. 46, 1893). 
But many points in the classification and nomenclature 
of the Myriapods are by no means settled, and I can only 
hope that the arrangement and names here employed will 
not differ materially from those adopted in the authoritative 
work on the British species when it makes its appearance. 

The identification of Chilopods and Diplopods is, at 
present, a matter of very considerable difficulty, and, but 
for the assistance which Mr Pocock kindly gave me four 
or five years ago, and for which my best thanks are due, 
this list might never have been drawn up. Specimens of 
nearly all the species recorded were determined by him. 
Some exceptionally puzzling questions in synonymy exist, 
and not having myself investigated them, I simply adopt 
the names given me by Mr Pocock. To Sir Thomas Gibson- 
Carmichael, Bart, I am indebted for the equivalents of some 
of the names used by him in his 1882 list. In Latzel's Die 
Myriopoden der osterreichisch-ungariscfien Monarchie, 1880- 
1884, most of the British species are described. 

Myriapods may be found in every month of the year, 
but spring is in my experience about the best time to seek 
for them. When the sun has gained sufficient strength 

*Bd?. ElUngsen, **Bidrag til Kundakaben om de nortke Myriopoder 
UdbndelBe" (Chrisiiania Videnskahs-SeUkaha Forhandlinger for 1891), and 
'•Mere om nortke Myriopoder" {ibid, for 1896 and 1903). 



tt.fattfiife wamfeh to the wBokm of Hm mn^ tiiey emerge 
fcon Iheir deeper wintar xetoeMw^end aie jHieii to be foand 
ia plenty uder etome^ plaoki, faeik, eto., wheie eome 
de w piieM nirt% in almost my ritottlkm hai^ « eontbero 
expoeeie' Th^ breed in eprii^ end naommv end during 
tfae enmmer end antnmn monfthe qnte jarng ones aie 
fiwinent Ibe Oentiiiedesp i% may be mentaimed, aie 
eainivoimia* wUle tbe Millipedes ace TSgalalte ftedeia. 

Sinoe this paper was read, Measn H. W.-Brdlemann of 
Bm (fbrmerly of Paris) and Sdv. BUingsen of Kragerd. 
Norway , bave eaoh been ao kind aa to ttcamine eome epecinmis 
lor moi a fitvoor I greatly appreoiate. To bave bad a number 
of my reobrds Mtbmtiotted by tiiem adcb grsatly to tiie 
wlneoftbeliat^ 

Class CHILOPODA (Oeattpedss). 

Family UXHOBUD JL 

UthoUna ferloftfeu (linn.). 

jtelqwiMfm/gr^gis, Stowsrl's 1809 Uife (1). 

Abundant ibrongbout tbe area under etonee, boards, logs, 
etc. Behind the turf at the foot of a wall, aud under loose 
bark on a rotten tree trunk, are favourite haunts. While 
plentiful in the neighbourhood of houses and about gardens, 
it is by no means confined to these, but is likewise quite 
common in outlying woods and on the hills — ^indeed, almost 
anywhere. Becorded by Leach (2) under the name of 
i. IcBvilairum, as "common in Scotland in rocky places." 
Extra-British range very extensiva 

Local dala. — ^The following localities — a few only of those from which 
■peoimens have been identified daring the last five or six years —will show 
how widely this species is distributed. Has been found in every month of 
the year, though most in evidence from March to October, and probably 
breeds during the greater part of this period. Quite young onea have been 
obterved in autumn, and in spring, no doubt after hibernation: — Morning- 
aide ; Mortonhall, !P. ; Salisbury Crags ; Polton ; fir- wood, near Kirknewton, 
•d. 6 6t 9 9, common, Slst March, ! E., etc. ; Aberlady ; Boltonmoor Wood ; 
Dalmeny; Bo'ness; Dysart, !£.; Aberdour ; North Queensferry ; Cleish Hills; 
Oolross; Abbey Craig, near Stirling ; Ochils; Aberfoyle ; Callander; etc. 

^ The mark t after a record signifies that a specimen has been determined 
by Br0leroann, Ellingsen, or Pocock, as indicated. 
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Lithobius variegatus, Leach. 

This fine species, which is generally regarded as confined 

to the British Islands and Jersey, appears to be almost 

entirely of western distribution in Scotland {cf, Gibson- 

Garmichael, 7, p. 240) : it is common, for instance, about 

Oban. In the Forth area it occurs sparingly in the oak 

woods at the head of the valley. I have not yet detected it 

farther east than Culross. 

Local data. — Neighbourhood of Loch Katrine, rare (Gibson-Carmiohael, 
Lc.)\ and I believe I met with it in the woods bordering Loch Ard, in April 
1902, though 1 ci^nnot now lay my liands on tlie specimen. One under stone 
in wood near Culross, 26th April 1901, ! P. 

Lithobius melanops, Newp. 

Lithobius glahralxis^ C. L. Koch. 

This form is common, and widely distributed with us, and 
has already been recorded by me (126). A favourite habitat 
is under bark on a dead tree ; but it occurs with equal 
frequency under stones. Recorded from south of England 
(14), Ireland (9, 11), Norway, and other parts of Europe. 

Local data. — Ravelrig, near Bulerno, common under bark on dead fir, 
April 1901, ! P.; Hillend Wood, Pentlands, March 1902; Listonshiels, Sept. 
1905; Boslin Woods, April 1906; Culross, April 1901, ! P.; Blairadam, under 
bark, .May 1905; West Wemyss, ! £., and North Queensferry, common under 
stones, April 1905; Elie, Aug. 1904; North Berwick, Nov. 1905, several (some 
young); Bo'ness, May 1901 (from R. Godfrey); near Bridge of Allan, April 1906. 

Lithobius calcaratus, C. L. Koch. 
Common under stones, turfs, etc., chiefly on moors and 
hillsides. Recorded by me in 1901 (126). Colour usually a 
dark blackish-brown. Pocock (14) records it from Hamp- 
shire. Frequent in North Europe. 

Local data.— Bavelaw Moss, two, May 1900 (determined by Pocock); woodn 
and moors near Kirknewton, one, Jan. 1902, common, April 1905; Blackford 
Uill, one, Mnrch 1905; summit of Caerketton, Pentlands, common under 
stones, March 1906, ! B., ! E.; Tyninghame, one in Moss, May; East Orange, 
Fife, April 1901 ; Aberfoyle, July 1900; hillsides, near Callander, April 1900, 
! P. ; etc. 

Lithobius borealis, Mein.? 
A LithobiuSy unfortunately somewhat damaged, from Ben 
Ledi is, Mr Eliingsen thinks, this species, which has already 
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to oeou m Iht awtti* Mb (Ctenidi^el, 7). 



L and gMMmlfy dfatritatad» UMier fltaiMi» i^ces of 
mmA^ tie. A mmH q^tetei. iritih Mty tmnty wileiiiiil 
■ifumta, BiOCHdad iiiiqr IdOl Bflte. WiidMr (15) recwds 
iftlhwiDiftoMotaadOonwalL OoanMm fa Mcrth EoiopeL 

dtaOndfak Ota* It^S CtaMMM^ Sipt. IMI ; mmaM^Om^cM/m, Mmk 
lti»MdlfOC»ia.| li«ili%A9iillt01; IlilcB«»«QB,iteni«il,lUn^lB.; 
Magr ItOis mw UBHtti|>ir, Avg. ItOl; On^felMll, April 
MW OHM, Oit ItOI mi Ipfl liit» !&; mw Pynrt, AftU; 
MidOalMM.«MliMidMf«mim««i%J«iillMl, IB.; Bridgs 
if AOm. Oot Itai ; OOlHite, 8qpt ItM. 

BtaiMit Mfkmdi (Umn.). 

lalMNiMBoi voBder if lUstuqrlid^^ un- 

MmoMNBi ia Umi H^bloid portiM <tf Ibt crm; bul ao r«r I 
kava dataolad it oolj on Bm Lodi It it mUI to fraquent 
wel plaoes. It may ba known by ita dng^a pair of eyes, and 

rather short, fulvous antennae. No previous record of its 
occurrence in this country has come under my notice. It is 
common in Norway — whence Mr EUingsen has kindly sent 
me a specimen for comparison with mine— Denmark, etc. 

Local data.— Beu Ledi, South Perthshire, at an elevatioii of about 2000 feet, 
9 , 4th Sept 1906, ! £. [I have ako four 9 9 from Loch Awe coUected by 
Mr CkMifrey July 1901.] 

[Family SOUTIOE&IDJE. 

Scutiffera coleoptrata (L.). 

Sir Thomas Gibson- Carmichael informs me that he got 
a full-grown specimen of this foreign species at Eanleith 
paper-mill, Currie, in 1905. He has also had it from wine- 
cellars in Leith, where he thinks it was breeding; and he 
has seen it at Granton. Its occurrence in paper-works near 
Aberdeen, where it had been established for over 25 years, was 
recorded by him in the Ent. Mo, Mag. for September 1883.] 
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Family SOOLOPENORIDiE. 

Oryptops hortensis, Leach. 

Fairly common in hot-houses; and no doubt also occurs 
in hot-beds, under flower-pots, etc., in the adjoining gardens, 
though I have not yet seen a specimen in the open. It is 
said to be common in gardens in the south of England and 
in Ireland. Ellingsen has found it in Norway. According 
to Pocock (14), it is certainly indigenous in Great Britain. 

Local data. — Under flower-pots in greenhouses, Laird's Nurseries, Cor- 
torphine, several. May 1905; also at Botanic Garden, Edinburgh, 1905. 

Family OEOPHILIDJE. 
OeophiluB longicomis, Leach. 

Oeophilua flavus (De Geer) ?, Auct. 

This species, which is one of the most easily recognised in 
the family, is common and widely distributed in our area, at 
any rate in the lower districts. It appears in all the British 
lists, and has an extensive range on the Continent In 
common with its allies, it lives in moist earth, under 
stones, etc. 

Local data. — Lothianbum, March 1900, ! P.; King's Park, Edinburgh, com- 
mon, April 1901, etc., ! E. ; Ormiston, East Lothian, three, each coiled round a 
small cluster of eggs, in holes in a bank occupied by a colony of bees (Andrena)^ 
22nd June 1900,! P. ; South Queensferry, March, Bo'ness, June, and Linlithgow, 
Aug. 1901; Cleish Hills, Aug. 1900; Aberdour, Ciilross, and Kiuoai*dine-on- 
Forth, April 1901 ; near Dysart, North Queensferry, and Bridge of Allan, 
April 1905; Aberlady, April; Kiuchie, E. Lothian, ad. 9> May; Callander, 
April 1900, ! P. 

OeophiluB proximus, C. L. Koch. 

I tiiid this species, which has already been recorded by me 
from the area (126), quite as common, and about as widely 
distributed, as the preceding, from which it may be known 
by its somewhat shorter head and anteunse, unifonnly shorter 
hairs thereon ; and three-furrowed (or foveate) instead of one- 
furrowed anterior ventral plates. The next species is per- 
ceptibly more robust and chestnut in tint than either ; and, 
besides, has a characteristic tooth and notch on the opposing 
edges of each anterior ventral plate. Sir T. 6. Carmichael 
VOL. XVL 1^ 



* Proc€€>tiimjs nf the ii<it/at Phyiiml Sacieiy. 

H telU lue tli^ G. detiriem of his Scottish list (7) wm pfobably 

^H this species. Of its raiitre in England I find no indication, 

^H but it is on the Irish list (Broleiuatin, 11). Apparently more 

^H plentirul than G. longicornis in Norway (EHiDgaen), and 

^H fretpient in Denmark (Meinert). 



LcKifil data. --8wftn:4Uiu ( Lot liiAtibitm), ^ver&l, M^reh 1901, l P. ; AWrdoui, 
Ftfe, two, JklftTt'h 1900, and one, Ai»nl l&Ol, IR; foot of Salisbury Crags, 

i (Lud 9< April 1901, IB., and othem, 190S, !E.; Edinburgh Botanic 
Qardcn, A fuw, &iiil Dnikoilb l^ark gartienSj m eartb, common {ad* and ininu), 
Marrhi K*mji!l*^>iwfcd, a ffw frtim jt;ard"Q» April 1908, IB*; South Queen»- 
Utty^ Mareli, atid n*?flr Bo*Uff«s, Avitftml J901 ; Culroan tlbtnet, eodinion, April 

fiOl ; KilcoTiquUfcr, June 1905; DimUr, ilim:li. 



&. eomdiflogaikr, Latid. 

Another genecally dia^bated and oomnum ^[leriiapB oar 
commonest) Geophi^dr aeemingy howevec; to prefw nnculti- 
vatad places, and heing, accoidi]^ to mj ezpmenoep more 
abundant in moorland and Highland districts than in the 
low country. A common European spedesy attending west 
to Ireland, and St Eilda (Evans, Ann. Scot Nat. Hia., 1906, 
p. 87). 

Local data.— Bonaly Hill (Pentlands), ad. 6 , June 190S, and Torduff, ad. 
9, March 1906; Blackford Hill, Edinburgh, several scarcely mature, Jan.; 
Leadbum Moss, ad. 9 and imm. 6 , under cut peat, March 1905 ; near 
Kirknewton, common — many full-grown — under well -embedded stones on 
sunny bank at edge of a moorland wood, 31st March, !£.; Lammermuirs, 
near Gifford, ad. 6 and 9 , Sept 1908 ; South Queenslerry, March, Bo'ness, ad. 
and half-grown, May (from R. Godfrey), and near Linlithgow, several, Aug. 
1901; Craigiehall, April; coast of Fife near West Wemyss, adults common 
under stones among herbage, April last, !£.; Tulliallan Woods, and near 
Culross, common, April 1901, ! P. ; Kelty Glen, Callander, and well up the hill- 
sides, common, April 1900, ! P. ; oak-woods by the side of Loch Ard, common 
in rotten stumps, June; Pass of I.eny, adults and young (8-10 mm.), Sept. 

Geophilus truncorum, Bergs. & Mein. 

A small species (length about 15 mm.) of fairly common 
and widespread occurrence. A favourite habitat is under 
the bark of a decaying tree-stump; lives also under stones 
and dead leaves. Already recorded by me (126). As to its 
occurrence elsewhere m thft ^nXiv^Vv \^W^, I have no informs- 
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tion. Has been found in Norway, etc. The anterior ventral 

plates are very distinctly three-furrowed. Care must be 

taken not to mistake young of the preceding for it. 

Local data. — Clubbie-dean (Pentlands) and Ravelrig, under stones, April 
1901, ! P. ; Balerno, common in rotten fir-stump, April 1 903, ! B. ; Kirknewton, 
•'E., March, and Salisbury Crags, April; Boltonmoor, E^st Lothian, several 

under bark, April ; Dalmeny Park, April 1905 ; Bo'ness, June 1901 ; 

St David's, Fife. Sept. 1903: Blairadain, common under bark, May 1905; 

Kincardine-on- Forth, April 1901 ; Abbey Craig, near Stirling, and Loch 

Watston, near Doune, April 1905; West Wemyss, Fife, April 1906; Aber- 

lady, April. 

Schendyla nemorensis (C. L. Koch). 

Has only been identified on a few occasions, but it is a 
small and easily overlooked species. Was recorded by me in 
1901 (126). I gather that it is known to Mr Pocock from 
England, but I have not met with any record. It is common 
in Norway (EUingsen) and other parts of Europe (Latzel). 

Local data. — Mortonhall, near Edinburgh, one, March 1900, !P.; foot of 
Salisbury Crags, 6 and 9> under stone, April 1901, !B.; near Gifford, 
several, April 1906. 

Linotsenia crassipes (C. L. Koch). 

Scolioplanes crassipes (C. Koch), Latzel's Die Myriopoden, etc. 

In this country luminous Centipedes usually prove, I 
believe, to be of this species, in which the emission of 
luminescent matter, as the animal moves about on mild, 
damp nights in autumn, is a well-known habit. According 
to my experience, it is a rare species in this district. It is 
the GeophUus or Scolioplanes acuminatus of some authors, but 
not, I imagine, of Johnston's Berwickshire list (5), his remarks, 
"common under stones, especially on the sea-shore, and 
abundant on the Cheviot Hills," pointing rather to Z. mari- 
tima and 0, carpophagxis ; while in Gibson-Carmichael's 
Scottish list (7) the name probably covers both this species 
and the next. Europe west to Ireland. 

Local data.— Dalmeny Park, West Lothian, one, Oct. 1895 (Evans, 12a), 
and another, 24th Jan. 1900, both captured by Mr C. Campbell; hour about 
10 P.M.; weather mild and moist. The identification of the first specimen 
(a 9 )> which Mr Campbell was kind enough to give me, has been confirmed 
by Mr Pocock. On each occasion Mr Campbell's attention was attracted by 



4U Fnmiiimg§0fAMfUiffftiPk^^ 



t IrigMi HuaiBOM •ipMk, with a tratt itf fixate «iM> i« 
kttd pttii; tad gnq^ a baadlAiil of gmit audi mx&i from tho spot, be took 
it iMMDo ttid fouid ifao Oontipiio ^ it. On Sopt ta, 190S, in Donibriade 
Qfouidi, Mir 8t Dnvid's, life, I fbond a ipoolnioa vndoraaioiie on a mossy 
biak. In foroMT jian I liavo mofo tban onoo aeon its londnona trail in tbe 
Mli^dNwrbood of AbiflBdy. 

UaotMiia nuitima (Leadliji 

Infeantt ia thk wgmim moSOtm in iu habilatb On tiie 
diimt of Iba Fifth <rf Forth, ftom whkdi il has abeady been 
leooidod by tne (125), it is oommon under partly embedded 
stones and rotting seaweed bom h^h-wat« madL to a con- 
siderable distance below i^ bnt never, so to as I have seen, 
hqrond a point daily nnoovered liy the tide. Beoorded from 
ooast of bdand, sonth of Eoglaad, Frsaoe^ Denmark, and 
Hbrway. 

iMsl dsla.--4ERiorw of Firth of Ikwtb at ^ Iblloi^ 
a dona vador atone, boriod in rottlag eeawood, Mav^ 1901, IP.; near Aber- 
doar, abondant, adult aad joaag^ from hi|^-fpalir SMfk to twoiity yardi 
below it, April ISOli afain in eaaio kotiitj, Oet ISSS; near Oofaoes, a few 
nnder rotten eeaweed, April ISOl aad May 190S ; weet of tauoleatown, lUieli 
1906; eaet of Djritft, a few, April 190S; eaat oflkuibar, a few, Kor. 

Stigmatogaster subterraneus (Leach). 

Hitnantarium subterraneum of Carmichael's list ^7;. 

Will probably be found to be locally not uncommon in 
gardens, though as yet I have obtained it from but one 
locality. It is our largest Oeophilid— one of my specimens 
was 85 mm. (about 3^ ins.) long and 2 mm. broad (in 
middle) when alive — and lives, as its specific name implies, 
hidden away amongst earth. Johnston (5) recorded it as 
" rather rare " in Berwickshire ; Boyd (13) has taken it in 
the "Clyde area"; and Carmichael regards it as common 
through south of Scotland. England, Ireland, and North 
Europe, but not in EUingsen's Norwegian list 

Local data.— Dalkeith Park gardens, Dalkeith, three adult 9 9 —75-85 
mm. — 5th March (identificatiou ecu firmed by Carpenter). I have to thauk 
Mr J. Whytock for these and some other Qeophilids obtained when ground in 
the gardens was being turned over preparatory to spring sowing. 

(Continued in next Vol. (XVII.), p. 109.) 
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SESSION CXXXIV. 

Mrst Meeting, 2i(k October 1904.— Wm. Evans, Esq., F.R.S.E., President, 

in the Ohair. 

Professor D. J. Ounningham, M.D., F.B.S., D.O.L., LIi.D., and Professor 
T. Hudson Beare, B A., B.Sc., were elected Ordinary Fellows. 

The foUowing alterations in the Laws of the Society were sanctioned : — 
Sbotion VII.— 1. The Council, Delete the word "third" in the second 
line, and substitute the word "second." 
In the third line, delete the word "and" and substitute the 
word "or." 
SxoTiON YllL^Private Business, Alter "Chair taken at half-past 
seven o'clock " to " Chair taken at 7.45 p.m." 
In the fifth line from the end of this Section, delete the words 
"any two of the Presidents," and substitute the words "the 
President and one of the Vice-Presidents." 

The following communications were submitted: 

1. " Exhibition of, and Remarks on. Specimens of the Orkney Vole (Microtus 

orcadennSf Millais); a Scottish Mammal new to Science." By Wm. 
EaolsClarkb, Esq., F.L.S., F.R.S.E. 

2. "Morphological Variations in Fipera berus. Size and Scaling." By 

Gbbald Liiohton, Esq., M.D., F.R.S.E. 

8. " On the Trapezium of the Horse's Carpus." By 0. Charnock Bradley, 
E8q.,M.B., F.R.S.E. 

4. "Exhibition, with Remarks, of Living Specimens of Limax tendlus,** 
By Wm. Eyans, Esq., F.R.S.K 



Second Meeting, 2Bth November 1904.— Wm. Evans, Esq., F.R.S.E., President, 

in the Ohair. 

The Annual Reports of the Council, Librarian, and Treasurer were 
submitted. 

The following Office- Bearers were elected for the current Session : 

PreHdentr-Wu, Evans, F.R.S.E. 

Vtee-Presidents—B, N. Peach, LL.D., F.R.S.; R. H. Traquair, M.D., 
LL.D., F.R,S.; W. Eagle Clarke, F.L.S., F.R.S.E. 
VOJU XVL % ^ 
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% **Tht P«Hodii3 GroTrUi of Scales in 6ididi» m An Indent af Age^" Bj 
J. Stiwaut Thomsoi?^ K»q,, F L.S, 

i. ^' A C^Ulogae of Land, Frmli-WaUr, and Mmrtue OruiftaGea fooud in ths 
fiji*in of the RiTer Forth aud iu Estuary. Part L— Milaeostmca, 
Cla^loc^rii, and Branch iura/' By TBOHJia So<jrT, Enj., LL,D., F.L,S. 

5. '*Tbi> Odonata (Dragon Fiiea) of tlifl Forth Area." By Wsa: Evans, 

I F/rj^ lifting, 23rrf Of^6*r 1005.— Wjit, EvA?r«, Etq., F,RS,E,, President, 

I ID Ihe Chair* 

P ' 



SESSION 0XXX7. 



Nif«l Kennedy WorthingtoUi £iq., wm elected an Ordinary Fellow. 

Til*! rBtiHng Vk43'Pre*ident (li N, PiyLCU. EU*i., LL.D,, F.R.SO d^liverwi 
a& Addr^fiiA on ''The Btgher CrusUeeji of th« Soottiih Carhoiiif«roua Rocica/* 



l^mdMming, 37M iV^?i«7n6«rl909.— Wu. EvAsa, Esq., F^as.g,, Pn«iiUiit, 

in tb« Chair. 

The foUoTring OfHco-Beitrers wrere elected f^r the current Sas$ton : 

Prggid^U^W^. EvAKs, F.F.A., F.U.S.E. 



Fiee-PresidenU—R, H. Traquair, M.D., LL.D., F.R,S.; W. Eagle Clarke, 
F.L.S., F.R.S.E.; Professor Graham Kbrr, M.A., F.R.S.E. 

Secretary— 0, CaARNOOK Bradley, M.B., D.Sc., F.R.S.E. 

AasistaTU- Secretary— J, H. Ash worth, D.So. 

Treasurer— Yf, A. Middleton, C.A. 

Librarian— T. N Johnston, M.B., O.M., F.R.&E. 

Couneillors-QERJiLD R. Lbiohton, M.D., F.R.S.E.; Professor J. C. Ewart 
M.D., F.R.S.E.; W. S. Bruce, F.R.S.G.S.; D. Watebston, M.A., 
M.D., F.R.S.E.; F. H. A. Marshall, B.A., D.Sc., F.R.S.E.; Percy 
H. Grimshaw, F.E.S.; Malcolm Laurie, B.A., D.Sc, F.R.S.E.; 
Sir T. D. Gibson Carmichael, Bart.; Professor T. Hudson Bearb, 
B.A.. B.Sc.; R. 0. Mossman, F.R.Met.S., F.R.S E.; £. B. Jamieson, 
M.B., Ch.B ; B. N. Peach, LL.D., F.R.a 

The Annual Reports of the Oouncil, Librarian, and Treaaarer were 
submitted. 

Messrs Norman B. Einnear, Nigel K. Worthington, and Arthur 0. 
Edmonds were formally admitted Fellows of the Society. 

The following communications were submitted : 

Bdelloid Rotifera from the FoTtU Area." By Jambs Murray, Esq. 
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2. ''Mammalia of the Edinburgh (Forth) District: Sapplementary Notes." 

By Wm. Evans, Esq., F.R.S.E. 

3. ** Note on the Deyelopment of the Inter- phalangeal Sefamoid of Unga- 

lates." By 0. Charnook Bradley, Esq., M.B., D.Sc. 

4. *' Exhibition of Specimens of the Parasitic Copepod, Lcemargus muricatuSy 

Kroy., from a Short Sonfish captured at North Berwick on 28th 
September last." By Wm. Evans, Esq., F.R.S.E. 

5. ''Exhibition, with Remarks, of a Specimen of Ctenopteryx fimbriatus,** 

By J. IL AsHWORTH, Esq., D.Sc. 



Third Meeting, ISth December 1905. —Wu, Evans, Esq., F.R.S.E., President, 

in the Chair. 

Messrs Thos. J. Anderson, David W. Henderson, H. Maxwell Vickers, 
and Robert D. R. Troup were elected Ordinary Fellows. 

John Kerr, Eluq., was formally admitted a Fellow of the Society. 

The following communications were submitted : 

1. " Exhibition, with Remarks, of a Number of Remarkable Neuropterous 

Insects, chiefly from the Mediterranean Region." By K. J. Morton, 
Esq., F.E.S. 

2. "On the History of Ptinits tectus (Boield), with special reference to its 

introduction and rapid spread in Britain." By Professor T. Hudson 
Bears. 
8. " Exhibition of Three Species of Coleoptera recently added to the British 
List." By R. S. Baonall, Esq. 

4. " A Rare Sponge from the ' Scotia ' Collections." By Professor J. Arthur 

Thomson and J. D. Fiddes, Esq. % 

5. "Exhibition of Models illustrating the Development of the Mammalian 

Hind- Brain." By 0. Charnock Bradley, Esq., M.B., D.Sc. 



Fourth Meeting, 22nd January 1906.— Wm. Evans, Ehq., F.R.S.E., President. 

in the Chair. 

Messrs Robert D. R. Troup, David W. Henderson, and H. Maxwell 
Vickers were formally admitted Fellows of the Society. 

Wm. Eagle Clarke, Esq., F.L.S., F.K.S.E., delivered an Address on 
"The birds Collected by the Scottish National Antarctic Expedition." 



Fifth Meeting, 26th February 1906.— Wm. Evans, Efq., F.R.S.E., President, 

in the Chair. 

James Wm. Bowhill, Esq., was elected an Ordinary Fellow. 
The following communications were submitted : 
1. "The Luminous Neotenic Female of Phengodes, with Exh^*"'*' — of 
Specimen." By Edward J. Bles, Esq. 
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S. ''Some Palkliml UUod Fofflik. with Exbibition of Spedme^ns/' Bj 

3^ **Tbe Myriopoda (C«titip«de« «tid Millipwira) of the Forth Area.'' By 
Wm, gVAK«, E#q,, F.R.S.E, 

4. '* Exhibition of a Magic S<|uare iiiacnb«d in H«breif Cbaraetera. ** By 



{□the Ohur* 
Mw^ra Jfttofl* E. M&nhall and Harry B, Bfydeti were clwt^l Ordia*ry 

yimm B, 0. MtLLAft aud R ntiowi«r w«f« appointed Audilofs, 
The rollowiug CDmrnmiicatiuna wert^ Aubmitt«d i 
\, *' Exhlbilion of Tvu H Orson' SkuUe oUaitied from a Homan Camp onf 
Hfl lro»e. ' ' iiy Profeawr J ^ Coi*8 a k Ew a iij\ 

S. "Tb* J>eT*lopmeiit of the Horse." By Profwisor J, Coseui^ Ewart, 

3 "Nutea tin the G^'ology and Petrology of Gotigh laktid." By Hes»rs 
J* H, Habvey Pirie, B.Sc, M.B., and R Camfbkll, HA,, RSc. 

i, "Koteaon Trypsnosooaes." By Misia MtFfi^TitL RoBfttlTSON. 

5* *'A Co^talogue of Landf Fresh - W«tefr, and Marine Crustaoea found in 
tho Haain of the River Forth and it* E^tnary/' Pirt iJ, By 
Teoicas Sc^rr. Esq., LL.D., F,L.8. 
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*Philo8ophical Society, King Edward's Grammar School. 
*Nataral History Society, Sir Josiah Mason's Ck>llege. 
'Philosophical Society. 

University Library. 
*£ditor of the Agricultural Students' OazUte, 

University Library. 

'Yorkshire Geological and Polytechnic Society. 
*The Ck>nchological Society of Great Britain and Ireland. 
'Biological Society, University College. 
'Literary and Philosophical Society. 
'Engineering Society, Royal Institution. 

British Museum Library. 

'British (Natural History) Museum, South Kensington. 
'Royal Society, Burlington House, Piccadilly, W. 

Chemical Society, Burlington House, Piccadilly, W. 
'Geological Society, Burlington House, Piccadilly, W. 
'Linnean Society, Burlington House, Piccadilly, W. 
'Royal Microscopical Society, King's College. 

Museum of Economic Geology, Jermyn Street. 

Editor of Nature ^ 29 Bedford Street, Covent Garden. 
'Zoological Society, ELanover Square. 
'Geologists' Association, University College, W.C. 
'Geological Society, 86 George Street 
'Literary and Philosophical Society, 86 George Street. 

The Victoria University. 
'Norfolk and Norwich Naturalists' Society, The Museum. 

The Bodleian Library. 
'Royal Institution of Cornwall. 
'Hertfordshire Natural History Society and Field Club. 

SCOTLAND. 

University Library. 
'Berwickshire Naturalists' Field Club, Old Cambus. 

Advocates* Library. 

University Library. 
'Royal Society. 

Royal Medical Society. 
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'Natarwissenschaftlicher Verein. 
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*Reale Accademia delle Scienze. 



SPAIN. 

Madrid, . . *Real Academia de Ciencias exactas, fisicas e naturales. 
Do. . . *Sociedad espaflola de Historia natural. 

PORTUGAL. 

CoufBRA, . . *Bibliotheque de I'Universite. 
Lisbon, . . *Academia Real das Sciencias. 
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Bordeaux, La Society Linndenne. 

Caen, . . . *Soci^t^ Linneenne de Normandie. 
Cherbourg, . *Societ^ Nationale des Sciences Naturelles. 

Pakis, . . *Acad4mie des Sciences de I'Institut. 
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Do. . . Society Beige de Microscopic. 
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At Slst October 1906. 



Those tnarked * are Life Memhere, 



DAteof 
Election. 

1905. Agar, W. K., B.A., 10 Caird Driye, Glasgow. 

1905. Anderson, T. J., B.Sc, College of Agriculture and Horticulture, 

Holmes Chapel, Cheshire. 

1901. Annandale, Nelson, B.A., D.Sc, The Museum, Calcutta. 

1884. Armitage, J. A., B.A., 58 Waterloo Road South, Wolverhampton. 

1902. *Ashwortb, J. H., D.Sc. Natural History Department, University. 
1904. Bailey, Edward B., B.A., H.M. Geological Survey, 28 Jermyn 

Street, London. 

1885. Barbour, A. H. F., M.A., B.Sc, M.D., 4 Charlotte Square. 
1904. Beare, Professor T. Hudson, B.A., B.Sc, M.I.C.E., University. 

1880. *Beddard, Frank E., M.A., F.R.S., Zoological Gardens, London. 

1897. Berry, Professor R. J. A., M.D., The University, Melbourne. 

1881. •Berry, W., Tayfield, Newport, Fife. 

1898. Bisset, James, M.A., F.L.S., F.G.S., 9 Greenhill Park. 
1902. Black, J. Wyclif, F.C.S., 20 Mardale Crescent. 

1908. Bles, Edward J., B.Sc, Natural History Laboratory, University, 
Glasgow. 

1906. *Bowhill, Jas. Wm., B.A., Morelandn, Grange Loan. 

1892. Bowhill, Thomas, F.RC.y.S., The Drostdy, Graham's Town, Cape 

Colony. 

1893. ♦Bradley, 0. Chamock, M.B., D.Sc, F.R.S.E., Royal Veterinary 

College — Secretary. 
1876. Brown, J. A. Harvie-, F.Z.S., F.R.S.E., Duni^iace House, Larbert, 
N.B. 

1891. Brown, Richard, C.A., 23 St Andrew Square. 

1904. Brown, R. N. Rudmose, B.Sc, 52 Beaconsfield Place, Aberdeen. 
1876. •Bruce, W. P., Kinleith Mill, Currie. 

1894. Bruce, W. S., F.R.S.E., F.R.S.G.S., Scottish Oceanographioal 

Laboratory, Surgeons' Hall. 
1906. Bryden, H. B., 16 Frederick Street. 

1885. Burt, Robert F., M.B. , 124 Stroud Green Roail, Finsbury Park, London, N. 
1902. Cameron, John, M.D., D.Sc, M.R.C.S.Eng., Anatomy Department, 

The Victoria University, Manchester. 
1898. Campbell, Kennnth Fiudlater, C.E., Hon. M. Inst. C.E., M.S.L, Town 

Hall, Huddersfield. 

1892. earlier. Professor Edmond W. Wace, B.Sc, M.D., University, 

Birmingham. 
1876. *Carmichael, Sir T. D. Gibson, Malleny, Balemo, Midlothian, 



ik«fior 



Li$t 0/ Fellows, 



kl«6a, Oafruthers, W,, P.R.a, 14 Vermont Road, Norwood, London, &S. 
jlMS. CUrke, Wm. Ea*jle» F*L.3., F.ILS.E,, Rojal Soottbh Museum. 
flSW* 'Clougli, C, T., ilA., H.U. Geologic^] Survey, 3aGeor|£e Squwe. 
tlSHa, Coatew, R, F.R.S.E., PitcuUeu Hou^, Perth. 
tlSSl. Cook, a, W.d., 11 BolgtATe Orescent 
\tm7, •Cork^ H, C. F.R.S., 178 HigL Street, Southampton, 
* 1901 Cowan, fmncit, C.A., Wchterlea, Murray field* 
iey7. Craig, K. H, CuQiiinghftm, B.A., F,0.8., Port of SpMu, Trinidid, 

1900. *Crainpton, Cot-LJ B.. MB, CJI., H.M. Uwlogical Surrey, 33 Geoi^ 

Sfjuaro. 
lS9r. •Orflwfonl, Fiends C, 19 Koyal Terrice. 

1898, Drevrford, Jobn, M.B., CM. 

1S74, Or&iifford, W. C, M,A., 1 I^>ck barton G&rdena, Colintou Roid. 
190*. Gminiaghatn, Profe»»or D. J., M.D., D.Sc., D,aL., LL.D., F.R.8., 

UuiveraUy- 
I67t'p *D*lgle]db, J. J., BtankHlon Grange, Bogmde StitioD, Stirling. 

1899. Davii, W. Richard, M, a G, V. 8. , The Hettnitage, TonUy Hill, Snileld. 
Id9l. Day, T. Cuthbert, F.C.S., 36 HiUaide Cr«»c«nt 

189S, Dt^uidd, GbarlAB W., M.D., F^H^as.R, 2S PoitlAnd Sqiiaiv, Offiiala. 

1895, Douglas, WiUiam, ^ CAatla Street, 

1880, Drummond, W., S.S.C, 4 Learinonth Terrace, 

UH> *Dtm», Profe^aon D.D*, F.a.S,E., 14 Greenhiil Place. 

1909. Danatan, John. MJtXW.S., F,R,aE., Lhkeard, ComflralK 

1888. Ediugtou, Alexander, M.G., OM*t c/o Lennox Ld., Dnrban, Kfttal; 

or 20 EUmaurs Road. 
1908. Edmunds, Arthnr 0., 10 Brigbt's Cretcant. 

1889. Elsworth, R. C., M.D., F.R.C.S.EDg., St Helen's Road, Swansea. 
1880. *Evans, Wm., F.F.A., F.R.S.E., 38 Momingsido Park. 

1888. Ewart, Professor J. Cossar, M.D., F.R.S., University. 

1901. Falconer, J. D., B.Sc., Lokoja, N. Nigeria. 

1902. Farquharson, David A., M.B., CM., Norwood, Canaan Lane. 

1884. *Fergason, James A. £., M.B., Eccles, East Bank, Demerara, British 

Guiana. 

1885. Ferguson, James Haig, M.D., F.R.C.P.E., 7 Coates Crescent. 
1895. Flett, John Smith, M.B., D.Sc, Museum of Practical Geology, 

Jermyn Street, London ; or Inchmahone, Sutton, Surrey. 
1880. Glover, J., S.S.C, 1 Hill Street. 
1899. Godfrey, Robert. M. A., 46 Cumberland Street. 
1877. Grieve, S., 21 Queen's Crescent. 

1886. Grieve, Symington, 11 Lauder Road. 

1893. Grimshaw, Percy H., F.E.S., Royal Scottbh Museum. 

1893. *Guppy, H.B., M.B., F.R.S.E., E.M.A., Pearl Harbour, Sandwich 

Islands. 
1899. Hay, Wm. Peach, M.B., CM., Lincoln Road, Peterborough. 
1905. Henderson, D. W., M. A., 24 North Fort Street, Leith. 
1883. Henderson, Professor, M.B., F.L.S. 

1883. Hepburn, Professor David, M.D., University College, Cardiff. 
i89P. Heslop, Charles, Lothian Yale, Holyroo4. 



List of Fdlaws. 429 

Date of 
Election. 

1884. Hinxman, Lionel W., B.A., F.R.S.E., H.M. Geological Survey, 

33 George Square. 
1878. Home, J., F.G.S., LL.D., F.R.S., H.M. Geological Survey, 88 George 

Square. 
1883. Hoyle, W. E., M.A., D.Sc, F.R.S.E., The Victoria University, 

Manchester. 

1904. Ingram, B., L.R.C.P. & S.E., Australasian Club. 

1903. Jamieson, E. B., M.D., Anatomy Department, University. 

1895. •Johnston, Surgeon-Major Henry Halcro, D.Sc, M.D., F.L.8., Ophir 

House, Kirkwall, Orkney. 
1898. Johnston, T. Nicol, M.B., CM., Corstorphine House, Corstorphine — 
Librarian. 

1894. Johnstone, Lieut George, R.N.R., F.B.S.G.S., British India Steam 

Navigation Co., 16 Strand Road, Calcutta. 
1869. 'Kennedy, Rev. J., M.A., B.D., 9 Hartington Place. 
1892. Kerr, Professor J. Graham, M.A., F.R.S.E., University, Glasgow. 

1905. Kerr, John, Sunny brae, Corstorphine. 

1878. Kidston, Robert, F.G.S., F.R.S.E., 12 Clarendon Place, Stirling. 

1904. Kinnear, Norman B., Mem. Brit. Orn. Union, 12 Grosvenor Orescent. 
1898. Lee, 0. A. J., 58 Manor Place. 

1902. *Leigh, J. Hamilton, F. L. S. , F. Z. S., Matchams Park, Ringwood, Hants. 

1903. Leighton, Gerald R., M.D., F.R.S.E., 51 East Trinity Road. 
1886. Lisle, George, 0. A., F.F.A., 5 N. St David Street 

1861. Logan, A., Register House. 
1886. M^Oracken, Professor, Crewe. 
1882. *M<Donald, L. M., Skaebost, Skye. 

1896. *MaoDougall, R. Stewart, M.A., D.Sc, 13 Archibald Place. 

1900. M*Gillivray, W. L., Eoligary, Barra. 

1898. Mackay, Alexander, Bank of Scotland, Thurso. 

1904. Mackie, N. Alex., 13 Bamton Terrace. 
1878. Maclauchlan, J., Albert Institute, Dundee. 

1886. Mac Watt Major R. C, M.A., M.B., c/o Messrs Henry S. King and 
Co., 9 Pall Mall, London. 

1901. Marshall, F. H. A., B.A., D.Sc, F.R.S.E., Physiological Labora- 

tory, University, 

1906. Marshall, James R., Rachan, Broughton, Peeblesshire. 
1903. Middleton, W. A., C.A., 5 N. St David Stteetr- Treasurer. 

1889. •Millar, Robert C, C.A., 30 York Place. 

1898. Miller, Hugh, F.Z.S., Zoological Laboratory, 21 Hill Place. 

1903. Morrison, J. Melrose, Church Hill, Duddingston. 

1898. Morton, Alexander, B. A., B.Sc, 17 Lutton Place. 

1898. Morton, Kenneth J., F.E.S., 13 Blackford Road. 

1890. Mossman, R. C, F.R.MetS., F.R.S.E., 10 Blacket Place. 

1905. Muff, H. B., B.A., F.G.S., The Red House, Bexley Heath, Kent 

1895. Munro, Robert, M.A., M.D., LL.D., F.R.S.E., P.S.A.(Scot), 

48 Manor Place. 
1874. Murray, D. R., M.B., CM., 41 Albany Street, Leith. 
1905. Murray, James, Ardoch, Nerston, East Kilbride. 



480 LUt of FMawB. 

IMtof 



1877. Huray, Sir John, K.aB., Ph.D., LL.D., F.Ii.8.9 F.R.8.E., 

Chillengw Lodge, Wardie. 
1889. lIivgroTe, ProfeMor Jamea, M.D., UniTaisity, St Androwa. 
1904. Naah.J. Kirke,L.D.S.,6InTarl6ithBow. 

1887. Norman, Bar. Oanon, M. A., D.aH, The Red Honae, Berkhamatead, 

Herta. 
1870. Peaeh, K H., LLD., F.O.8.. F.B.a, 78 Grange Loan. 
1891. Pentland, Tonng J., 6 Brantafield Terrace. 
1904. Pirie, J. H. Harrey, B.Sc, ILB., Ch.a, 18 Alva Street. 
1889. Puria, G. Oarrington, aSc, ILD., fiaetariologieal Inatitate, 

Gimham'a Town, Gape Colony. 

1886. Baebnrn, Harold, Raebuni*a Breweiy, Duddingiton. 

1881. *Ramaay, Lient-GoL Wardlaw, WhitehUl, Boeewell, Midlothian. 

1904. Battallaok, Oyma, F.R.aS.E., c/o Union Bank of Anatralia, Oollin 

Street, Melbonme. 
1861. *Bobert8on, T., 0/0 J. Niabet k Co., 21 Bemera Street, London, W. 
1894. Boebnck, W. Deniaon,F.L.8., 259 Hyde Park Road, Leeda. 
1900. Sohiifer, Profenor E. A., F.R.S., UnlTeraity. 

1889. Soott, Thomaa, LL.D., F.L.S., 280 Victoria Road, Aberdeen. 
1902. Simpaon, Profeaaor J. T., D.Sc, F.R.S.S., 52 Qneen Street 

1888. *Somenrille, Profeaaor Wm., M.A., B.Sc., F.R.a£., F.L.S., 

121 Banbnry Road, Oxford. 
1880. Sprague, T. Bond, If.A., LKD., F.R.&S., 29 Bnckingfaam Tbrrace. 

1899. Stenhonae, Andrew O., 191 Newharen Road, Leith. 

1882. Stewart, R., 8.S.C., 187 George Street. 

1900. *Tait, David, H.M. Geological Survey, 88 George Square. 
1894. Taylor, William, Lhaubryde, Elgin. 

1898. Terras, James A., B.Sc, 40 Findhorn Place. 

1887. Thomson, Professor J. Arthur, M.A., F.R.S.E., Univeraity, Aberdeen. 
1876. *Thomson, John. 

1885. Torolinson, Henry T., M.B., CM., Coton Road, Nuneaton. 
1869. Traquair, R. H.. M.D., LL.D., F.K.S., The Bush, Colinton. 

1905. Troup, R. D. R., 5 Koseneath Street 

1858. •Turner, Sir Wm., K.C.B., M.B., D.Sc, D.O.L., LL.D., F.R.S., 

6 Eton Terrace. 
1905. Yickers, H. Maxwell, 21 Marchmont Road. 

1901. Waddell, James Alexander, of Leadloch, 12 Kew Terrace, Glasgow. 

1882. Wallace, Professor R., University. 

1898. Waterston, David, M.A., M.D., F.R.C.S.E., F.R.S.E., Anatomy 
Department, University. 

1894. Whitaker, J. Ryland, B.A., M.B., L.R.C.P.E., Anatomy Depart- 

ment, Surgeons* Hall. 
1884. White, J. Martin, of Balruddery, Dundee; 1 Cumberland Place, 
Regent's Park, London. 

1890. Williams, John Robert, M.B., CM., Ardre, Penmaenmawr. 

1895. 'Wilson, Professor Gregg, Ph.D., D.Sc, Queen's College, Belfast 

1883. •Woodhead. Professor G. Sim8,M.D.,F.R.S.E., University, Cambridge. 
190b, Worthington, Nigel E., 5 Wester Coates Gardens. 

IS96, Yeoman, John B., M..B., C.U., ^«A»Ti, CiV^VSx^, 



List of Fellows, 431 



CORRESPONDING. 

DHteof 
Election. 

Andrew, Rev. J., Newbury, Fifeshire. 

1876. Coaghtrey, Professor Millen, M.D., University of Otago, New 

Zealand. 

1858. Dancan, Rev. J., Denholm. 

1870. Fraser, Rev. Samuel, Melbourne. 

1871. Grieve, A. F.» Brisbane, Queensland. 
1862. Howden, J. C, M.D., Montrose. 
1874. Joass, Rev. J. M., LL.D., Golspie. 
1874. JoUy, WUlUm. 

1886. Lindstrom, Professor Gustav, Stockholm. 

1871. Macdonald, John, S.S.C., 19 York Place, Edinburgh. 

Mushet, David, Gloucester. 
1886. Nathorst, Professor A. G., Surveyor-General, Geological Survey of 

Sweden, Stockholm. 
1867. Robb, Rev. Alexander, Old Calabar. 



HONORARY. 

1857. Chevrolat, Auguste, Paris. 

1866. OoUoredo-Mannsfeldt, Prince, Vienna. 
1857. Dohm, C. A., Zoological Station, Naples. 

1883. Geikie, Sir Archibald (Ord. Fellow 1878), London, Olim Praues, 

1896. Geikie, Professor James, LL.D., D.C.L., F.R.S., University, 
Edinburgh. 

1867. Gerstaecker, A., Greifswald. 
1867. Javet, Charles, Paris. 
1867. Kraatz, G., Berlin. 

1888. Lankester, Professor E. Ray, F.R.S., British Museum, London. 

1893. Lapworth, Professor, F.R.S., Birmingham. 

1857. Obert, M., St Petersburg. 

1888. Vines, Sydney H., M.A., F.R.S., Christ's College, Cambridge. 



Fellows are requested to intimaAe change qf Address to 

Db 0. CHARNOCK BRADLEY, Secretary, 

KoTAL Vbtxbinart Collsox, Edinburgh. 

VOL. XVJ. 2 P 



INDEX. 



Adaptive Characters, A Possible 

Mode of Inheritance of, 62. 
AdditioDS to the List of Spiders from 

the Edinburgh District, 27. 
Antarctic Siphonophora, The Gono- 

styles of two, 19. 
Antarctic Siphonophore, TentacUs 

of an, 25. 
Antipatharians, Report on the 

^•Scotia" Collection of, 76. 

Bass, The Black-backs of, 42. 
Bdelloid Rotifera of the Forth Area, 

215. 
Black-backs of the Bass, 42. 
Blood-inhabiting Protozoa, Notes on 

Certain, 282. 
Bradlvt, O. Chabnook, On the 

Trapeziam {os mvZUmgtUvm 

maivs) of the Horse, 9. 

Campbell, R., Notes on the Petro- 
logy of Oouffh Island, 268. 

Carboniferous (Lower) Fishes of 
Eastern Fifeshire, 80. 

Carboniferous Rocks (Scottish), The 
Higher Crustacea of the, 280. 

CABPsyrsB, G. H., and Evans, Wm., 
Farther Additions to the List 
of Spiders from the Edinburgh 
District, 27. 

Catalogue of Land, Fresh- Water, 
and Marine Crustacea found in 
the Basin of the Riyer Forth 
and its Estuary— Part I., 97; 
Part IL, 267. 

Characters, A Possible Mode of In- 
heritance of Adaptive, 62. 

Cbamptok, C. B., a Possible Mode 
of Inheritance of Adaptive Char- 
acters, 62. 

Crustacea (Higher) of the Scottish 
Carboniferous Rocks, 280. 

VOL. XVL 



Crustacea (Land, Fresh- Water, and 
Marine) found in the Basin of 
the River Forth and its Estuary 
— PartL, 97; Part IL, 267. 

Decalopoda auslraliSf Eights, an old 
Pycnogonid rediscovered, 85. 

Distribution of the Pelagic Organisms 
in Scottish Lakes, 51. 

Dragon-flies (Odonata) of the Forth 
Area, 87. 

Edinburgh District, Further Addi- 
tions to the List of Spiders 
from the, 27. 

Embryology of certain Lower Fishes, 
and its bearing on Vertebrate 
Morphology, 191. 

Evans, Wm., Note on Limax ten- 
ellua (Mull.), with Exhibition 
of Living Examples from the 
"Forth "Area, 22. 

Evans, Wm., The Black-backs of 
the Bass, 42. 

Evans, Wm., Mammalia of the 
Edinburgh or Forth District: 
Supplementary Notes, 887. 

Evans, Wm., The Myriapods (Centi- 
pedes and Millipeaes) of the 
Forth Area, 405. 

Evans, Wm., The Odonata (Dragon- 
flies) of the Forth Area, 87. 

Evans, Wm., and Cabpkntrb, G. H., 
Further Additions to the List 
of Spiders from the Edinburgh 
District, 27. 

Falkland Islands, Notes on Fossils 

from the, 248. 
FiDDRS, J. D., and Thomson, J. 

Abthxtb, Note on a Rare Sponge 

from the "Scotia" Collections, 

281. 

2<^ 



Inds^. 



Lower Carbon if orona TitihcA of, 

eo. 

Fisheap Etabryology of Certain Lower, 

191. 
Fbh«9 of EftsUrn FifeAhire, Noti« on 

the Lowef CarbomferooB, 30, 
Forth Arc*, BdoUoid Eottferaof tbtv 

215. 
Fortb Areo, Umax Un^Um (Miai) 

Jrom the, 22. 
Forth Arett^ Tbe MyriaDods (Centi- 

I>ed€8 lind Millipeaes) ol the, 

405. 
Forth Area, The OdaaaU (Dragon- 

fiii-a)ofthe, 87. 
Forth or EdmbLirgh District, Mam- 

miUia of thti, 3SL 
Forth (Hivor aod Fj^tiiftry)^ Laud, 

Fr^h- Water, und Marine Crus- 

tatjea fonnd in the Basin of-^ 

PifcftL, 97? Pan IL, 267. 
Fossils from the Falklmid I^Uiids 

hroitght home by the Scj&ttiah 

Nation il! Antarctic Expedition 

in 1&04, 248. 
Further Additions to the Littt of 

Spiders horn th« Edinburgh 

Diatrict, 27, 

GonoBtyleB of twa Antarctic Siphon- 
ophora, Id. 

GoQgn Isknd} A Kote dti the 
Geolo^ of| 258, 

Oouffb Island, Notea on the Petro- 
logy of, 2113. 

Higher Cruataoea of the Scoltish 

Carboniferous Roeka, 230. 
Hodgson, T* V., On Decaiopoda 

att^ralis, EightSj Au Old Pjcno- 

gonid rediAcovered, S5. 
Eorae^ On the Triipezium {m muU- 

angutum mafn^) of, 9. 

Tnbentanco of Adaptive Gharactera, 
A Poiaihle Alode of, 62. 

Kbkr, J, Graeam, Embryology of 
Certain Lower Fi(the«, and itA 
bearing on Vertebrate Morpho- 
logy, 151. 

Lbioktok, G. , Morphological Varia- 
tion a in Vipera bents, L 

LiiKQ^ tfmellus (Miill) from the 
'* Forth" Aiea, 22. 

Lower CarbonlferoTu Fiahea of Eastern 
Fifeihire, SO. 

Mammalia of the Edinbiirgh or Forth 
Dlatiiot, 387. 



I Hod« of tnlieritano:e of Adaptive 

I Charactani, A Po^ible, 02. 

I Morphological Variations in Fipem 

h^iiSj 1. 
, Morphology (Vertebrate), Emh^y<^ 

logy <yf <^rtftin L<swer Fiahei, 

aod \U Bearing on^ 1^1, 
i MtTUtAV, J., On the Diatribulion of 

the Pelagic OrganiatEiain Scottish 

Lakeaij 51. 
MuHRAY, J. , The Bdelloid Botifera 

of the Forth Area, 215. 
I MyriiLpods (Centipedes and Milli* 
I pedea) of the Forth Area, 405. 

Nkwto\% E. T., Notet on FoeaJla 
from the Falkland Islands 
brought home by the Scottish 
Nntioual Antarctic Expedition 
in 1J*04, 248. 

Note oil Litnax Icw/^iw (MtilL }, with 
Bxhibition of Li ring Examples 
from the ** Forth '* Area, 22. 

Odonata (Dragon -flies) of the Forth 

Area, 87, 
OfSanisTO* (Peli^c) in Scottish 

Likea, On the Distnbntion of, 

61. 

pKACHi B. N.J The Higher Cruatacea 

of the Scottish Carboalferoua 

Kocka, 230. 
Pelagic Organ isma in Scottieh Lakes. 

On the Distribuiioij of^ 5L 
Petrology of Gough Island, Not«« on 

the, 26 S- 
PtRJB, J. H. Baevrt. a Note on 

the G eology of Gough Island* 25S. 
Protozoa, Note* on certain Blood- 

Inhabiting. 232. 
Pycnogfjtiid {Decaiopoda ausir&lU, 

Eights) rediscovered, An Old, S5. 

RBKNtE, J. , Oa the Tentacles of an 
Antarctic Siphon on K ore, 25. 

BjDpfiRT&ON, MURIKL, Notos OQ OSr- 

taiu Blood -Inhabiting Protozoa, 
232. 
Ikitifera (Bdelloid) of the Forth Area, 
216. 

** Scotia'" Oollectiona^— Note on the 
Gonostylea of two Antarctic 
Siphon op hora» 10. 

* ' Scotia " Collflctio n b. — On th e T#rt - 
taolea of au Antarctic Si phono* 
phore, 25. 

■* Scotia" Collections.— On Dwa/iJ- 
poda amtralu, Eights, An Old 
Pyonogouid rediaeoTered, 35, 



Index, 



435 



' ' Scotia " Collections. — Report on 
the Antipatharians, 76. 

"Scotia" Collections, Note on a 
Bare Sponge from the, 281. 

* * Scotia " Collections. —Notes on 
Fossils from the Falkland 
Islands, 248. 

** Scotia" Collections. — A Note on 
the Geology of Gongh Island, 258. 

"Scotia** Collections —Notes on the 
Petrology of Goagh Island, 268. 

Scott, Thomas, A Catalogue of 
Land, Fresh-Water, and Marine 
Crustacea found in the Basin of 
the River Forth and its Estuary 
—Part I. Malacostraca, Clado- 
cera, and Branchiura, 97 ; 
Part II. Ostracoda, Copepoda, 
and Cirripedia, 267. 

Scottish Carboniferous Rocks, The 
Higher Crustacea of the, 230. 

Scottish Lakes, On the Distribution 
of the Pelade Organisms in, 51. 

Siphonophora, Note on the Gono- 
styles of two Antarctic, 19. 

Siphonophore, Tentacles of an Ant- 
arctic, 25. 

Spiders from the Edinburgh District, 
Further Additions to the List 
of, 27. 



Sponge (Rare) from the "Scotia" 
Collections, 281. 



Tentacles of an Antarctic Siphono- 
phore, 25. 
Thomson, J. Abthur, Note on the 

Gonostyles of two Antarctic 

Siphonophora, 19. 
Thomson, J. Arthur, Report on the 

Antipatharians of the *' Scotia" 

Collections, 76. 
Thomson, J. Arthur, and Fiddbs, 

J. D., Note on a Rare Sponge 

from the "Scotia" Collections, 

281. 
Trapezium (oi muUtmgulum majua) 

of the Horse, 9. 
Traquair, R. H., Notes on the 

Lower Carboniferous Fishes of 

Eastern Fifeshire, 80. 



Variations (Morphological) in Vipera 
hems, 1. 

Vertebrate Morphology, Embryology 
of certain Lower Fishes, and its 
Bearing on, 191. 

Vipera berus. Morphological Varia- 
tions in, 1. 



APFarlaru <k Erskine, PrinUrs, Edinburgh, 



Do. 

Do. 

Do. 
Vol. XV. 

Do. 
Vol. XVI. 



Part 2 (1898-99X 
Piirt3(lH99-li)0n), 
Part 4(1900-1901), 
Part 1 (1901^1902), 
Part 2 (1902-19(14), 
No. 1 (Pages 1-24), 




PRICE OF THE '^PROCEEDINGS." 

Vol I. Part 1 (1864-56), out o/jrrinf. 

Do. Part 2 (1856-58X «"** 'f/jtrintr^ 
Vol. II. Part 1 (1858-61), out o/pyint^ 

Do. Part 2 (1861-62), otU o/prinl^ 
Vol. III. Part 1 (1862-63), ^nu ajjinnt, 

Do. Part 2 (1863-64), mt of print, 

Do. Part 3 (1864-65), «w i of print^ 

Do. Part 4 (1865-66), mU of print. 

Vol IV. Part 1 (1874.75X out fi/^rrird. 

Do. Part « (1875-76X ^^ut tlfpHni, 

Do. Part 3 (1876-78), out afprxtii. 
Vol. V. Part 1 (1878-79), 

Do. Part 2 (1879-80). 
Vol VI. (1880-81), 

TiUe and Index ofihU TV. iisiied 
wUhVwtl, Vol. VII. 
Vol VII. Part 1 (1881-82), 

Do. Part 2 (1882-83), 
Vol VIII. Part 1 (1883-84), out n/pHiU, 

Do. Part 2 (1884-85), 
Vol IX. Part 1 (1885-86), 

Do. Part 2 (1886-87), 

Do. Part 3 (1887-88), 
Vol. X. Part 1 (1888-89), 

Do. Part 2 (1889-90), 
Vol. XI. Part 1 (1890-91), 

Do. Part 2(1891-92), 
Vol. XII. Part I (1892-93), 

Do. Part 2 (1893-94), 
Vol. XIII. Part 1 (189495), 

Do. Part 2 (1895-96), 

Do. Part 3 (1896-97), 
Vol. XIV. Part I (1897-98), 



The following ni'itj alio hr find of the Librarian: 
Mernoii's of tlie Wemerian Suciety, Vol. VI., 

Do. do. ' Vol. VIII. Part 1, . 



Forms of Application for FcUoushiv may he had from, the Secretary, 
Entrance Fee, .... 10/6 

Annual SubEciiptlon, 18/6 



PRICE OF THE " PROCEEDINGa" 



Vol. I. Part 1 (1864-66), out of print. 

Do. Part 2 (1856-58), out of print. 

Vol. 11. Part 1 (1868-61), out of print. 

Do. Part 2 (1861-62), out of print, 

Vol. III. Part 1 (1862-63), out of print, 

Do. Part 2 (1863-64), out of print. 

Do. Part 3 (1864-65), out of print, 

Do, Part 4 (1865-66), out of print. 

To the FMawt. 

Vol. IV. Part 1 (1874-75), out of print, . 3/6 

Do. Part 2 (\Hir}-W), out of print, . 3/6 

Do. Part 3 (1876-78), ou< o/pnn<, . 5/ 

Vol. V. Part 1 (1878-79), . . 3/6 

Do. Part 2 (1879.80), . 7/6 

Vol. VI. (1880-81), . . 7/6 

Title and IiuUjr of this Vol. issued 
wiih Part 1, Vol. VII. 

Vol. VII. I'art 1 (1881-82), . 4/ 

!)«>. Part 2(1882-83). 2/6 

Vol. VIII. Part 1 (1883-84), out of print, . 7/6 

Do. Part 2 (1884-85), 7/6 

Vol. IX. Part 1 (1885-86), . 10/ 

Do. Part 2 (1886-87), 3/6 

Do. Part 3 (1887-88), . 4/6 

Vol. X. l»art 1 (1888-h»), 5/ 

Do. Part 2(lssi)-!)() , . 10/ 

Vol. XI. rail 1 (isiK)-!*!). . 5/ 

D... Part 2 (lsJH-J)L>). . 5/ 

Vol. XII Part 1 (1S1)2-1»:{), 5/ 

l)u. Part 2 (islKMH), 12/6 

Vol. XIll. l^irl 1 (LV.)l-l)r)), 4/6 

Do. Part 2 aSDo-lKi , 5/ 

Do. Part :», IsIHUDT , . 6/ 

V.»l. XIV. Pail I lSl»7-:»s\ . 5/ 

Do. Pari L>(lM)s-lHO, . 5/ 

Do. Pari :J (ls!)lMlM)o). 3/<> 

Do. Part 1 1!)()0-1!M)1 ■, . 3/6 

Vol. XV. Part I 'l!)(H-n)i):?\ . 3.(> 

Do. Part -J (l!)()2-lJ)or-, . . 3;6 

Vol. XVI. No. 1 (Pa-.'^ 1--21), . 1/ 

Do. Xo. 2 'Pa-rs 25-48), . 



V ) 



TotksRtMla. 

5/ 
7/6 

6/ 
10/ 

10/ 



6/ 
3/6 

10/ 
10/ 

lS/6 
5/ 
6/ 
7/ 

12/6 
6/6 
6/6 
6/6 

15/ 
6/ 
6/6 
7/6 
66 
()/6 
5/ 
5 

5 

5: 

13 

2; 



. 1/6 

77/<* folluiriiiij may also /><* htnf of the Librarian : 
Mnnoirs of tin- Wt'nirrian Society. Vol. VI., . . 2-' 

Do. .lo. V.»l. VIII. Part 1, . 1/ 

Fitrms of .Ipplirafloii for F'-lhnrshlv may be hatl fro^n the Secretary. 
Entrance Fee, ... 10/6 

Annual SubficTVpUoii, \a{< 



^ PRICE OF THE "PRC 


)CEEDINGs7^B 


^^^V VoL I, Furtl (lS54-5e),oiieo/pri< . 


^^^H Dci. Rirt 2 (1856^58), 0ui imprint. 




10/ ^H 


^^^M Vol. II. Part I (1858^61), out of print, 




itY^H 


^^^^P Du, ihiTi 2 (1S61-B^), out Qfjiriitt, 




5/^H 


^^^H Vol Itl Pan I 0862-a3X Ota of print, 




•vvjl 


^^^m Do. ?^rtl (ISe^B'i}, mil of print, , 




fi/ f3 


^^^K Do. FtiTi 5 (1864 65), {ir^2 ^/prtitt, 




' i 1 


^^^H Do. Part 4 (1805^66), out of prints 




J 


^^^^H n F* 


ji^ar/M^^I 


^^^M Vol IV. Pun 1 (ia74'75X ^^ ^fprifU, 


. 3,U 


^y_J 


^^^H Do. Part 2 (1875<?6), e^tte e/|^nl, 


. a/6 


s/^fl 


^^^^1 Du. PiiTt 3 (187&^7S), out t/ priiit 


5/ 


7i^| 


^^^H Vol V, Pitrt 1 (1878-73), 


3/6 


ftj^H 


^^^P Do. VartH\B79-m), 


• 7/6 


loi^H 


^^^t Vol VI (1880-tilX 


. 7/e 


l€t/^H 


^^^^^L Title and Index of this Foi. i&tmft 




^^1 


^^^M wUh Vmn \, Vol Vll 




^^H 


^^^1 Vol YIL Part 1 (1H81-B2), 


4/ 


^^j^H 


^^^H Do. Part 2 (1H82-B3}, 


2/6 


3j^H 


^^^B Vol VIII. Pun 1 (l8^i3-^4X mt ofpriu. 


. 7/6 


IQi^l 


^^^V Do. Part 2(18^4*85), 


. 7/« 


ici^H 


^^^r Vol IX. Part 1 (IS85-86), 


. 10/ 


isy^H 


^^^K Do. Part 2 (1856^87), 


. 3/n 


A^^H 


^^^H Do. Purt3(l^H7*8^), 


. 41H 


isy^H 


^^^1 Vol X. Part I (I888-B0), 


. s/ * 


7i^l 


^^^1 Do. Part2(1889-!)0), 


. 10/ 


li^H 


^^^H Vol XL Part I (1890^9 IX 


5/ 


^'^^l 


^^^V Do. Pari S( 189 1-9S), 


. 6/ 


fl^^l 


^^^H VoL XIL Part I (189241;$), 


. 0/ 


oj^H 


^^^K Do. Part ^ (1^93-94), 


. 12/0 


I5^H 


^^^H Vol XI] L Part 1 (1894 95), 


4/C 


^'^^l 


^^^H Dn. Fdrt 2 (1595-96), 


n; 


^^H 


^^^1 Do. Purtl) (18&6-£}7)« 


<J/ 


7^H 


^^^1 VoL XIY. Part I (18£^7-98), 


. B/ 


fll/^H 


^^^H Do, P;irt2(18Q8^f>9), 


5/ 


^^^1 


^^^1 Do. Part :r( 1890-1000), 


3/6 


Q^^l 


^^^^ Do. Part 4 (1900-1901), 


3/fi 


^^^1 


^B VoL XV. Part 1 (190M&02), 


3/6 


^^^1 


^V Do. Part 2 (1902^UK)4), 


3/e 


cy^H 


H Vol XVI. No. 1 (PrtK'^^ 1^24), 


V 


i^^H 


^^^^ Do. No. 2(Page» 25-48)» , 


m 


i^^l 


^^^^ Dii, No. 13 (Pages 49*96), 


3/ 


Sj^H 


^^^^^^^^ Th^ foUmt} tjig mfijf also be had 


of thf LlbrtiHi 


^^^1 


^^^^^^^K Meinoitii of thi* We.mtirian Hociaty, Vol V 


u 


^J^l 


^^^^^^ 


IIL Part I, 




^^^^^^^^^1 F&nn^ of Application for Ffllowship may 


hthmifrmn tk 


^^^^^^^H Eutrsbikce 


. 


io/«^H 


^^^^^^^^^^H I'^cr^ptrLon^ 


^B 


vL\^ ^H 



Vol VII. 

Do. 
Vol. VIII. 

Do. 
Vol IX. 

Do. 

Do. 
VoL X. 

Do. 
VoL XI. 

Do. 
Vol. XII 

Do. 
Vol. XIII. 

Do. 

Do. 
Vol XIV. 

Do. 

Do. 

Do. 
Vol XV. 

Do. 
Vol XVI. 

Do. 




PRICE OF THE * PKOCEEIUNG& 

Y6L I. Fwt 1 {1864.5B), &ut of print. 

Do. Fwt 2 (1850^56), Qu( of pnnt, 
VcL IL Ptet 1 (196&-61), out of prints 

Do. Fill 2 (1861-62). QtU ofprirU, 
Vol III. Fttt 1 (1&62-63), out qf print. 

Do. Ptet 2 (1863-64), out of pHni, 

Do. Put 3 (1854^(J5X out of pnnt. 

Do. JNat 4 (186&-66X out (if print, 

Yd. nr. Ptet I (1874-75), mt of print. 

Do. Pilt % (1875-76), mt ofpHfd, 

Do. FmI 3 (1876-78), oui of prini, 
Yd. V. Ptetl (1878-79), 

Do. Ptet2(lB79.80), 

Vol 71. {iseo-81), 

TUUtmdlnd^qfthii Vol ismmi 
frttt Parti, Vol. VIL 
Part 1 (1881-82), 
Part 2(1882-83), 
Ptot 1 (1883-84), mii ttf pnnt. 
Part 2 (1884-86), 
Part 1 (188&^86). 
PM 2 (1886-67), 
Ptet 3 (1887-88), 
Part 1 (1888-80), 
Part 2(lB89-fiai, 
Part 1 (18110*91), 
Part 2 (1891-92), 
Part 1 (1892-93), 
Part 2 (1893-94), 
Part 1 (1894-95), 
Part 2 (1895*96), 
Part 2 (1896-137), 
Part 1 (1897-98), 
Part a (1898-99), 
Part 3(IR99-190(J), 
Part 4(1900-1901), 
Part I (190M902), 
Part 2 (1902-1904), 
No. 1 (Pugeis 1-24), 
No. 2 (Pag«ft 25-48), 



The following may alfo he had ^f t)^ Libmtimk: 
Memoirs of the Wemerian Society, Vol. VI., 

Do. do. Vol. VIII. Part 1, . 

Forms of Application for Fellowship may he had from the Secretary, 
Entranoa Taa, .... lo/a 

Annual Eu\)acrtptioiL« VV^ 



^^^^^p 

^^^H 


KICE OF THE **PRC 




Part 1 (ISfi-USe), out ofpnnt, 


^^H 


Putt 2 (1856*58), out offHni^ 




10, / 


^^H 


Part 1 (ia5S-6l), <t\d of frini^ 




>«/ t 


^^H 


Fart 2 (1861 '62), out of pHnt, 




^^^g 


PiiTt 1 (1862.63), out ofpriM^ 




: n 


^^H 


Part 2 (1863'H4), out o/prini. 




^^B^ 


Pm 3 (1804-65), mti of print. 




: j;) 


^^H 


Part 4 (1865-66), out of print. 






Tu the Ftmnm. 


Tu th* famt, 


^^B 


Part 1 (1874-75X omi of print, 


. 3/t> 


&/j 


^■^ 


Piirt 2 (l875-7ri), out of print, 


3/0 




^^^ 


Part 3 (1870-78), oui of print, . 


5/ 


7^^| 


^^H 


Part I (1678-79), 


3/6 


*^^l 


^^^M 


Pttrt2(1879-B0), 


• 7/6 


i^H 


^^H 


(lBaO-81), 


7/6 


lo^H 


^^^^H TUie Hitd Itidf^ of mi* VtiL imted 




^^H 




With Piirt 1, Vol VIL 




^^1 


^^H 


Part I (1^81^82), 


4/ 


fi^H 


^^H 


Ptirl 2 (1882-83), 


2/6 


s^H 


^^H; VolYIIL 


Part 1 (1883-84), mt afpritU, 


. 7/6 


ic^H 


^^^^^ 


PaTt 2 (1884-85). 


. 7/6 


to^^l 


^^^^B 


Part 1 (I6S6-86X 


10/ 


^^"^1 


^^^^H 


Fart 2 (1886-87), 


3/6 


j^^H 


^^^^P 


Part :J (1887-88), 


. 4/(! 


^^H 


^ 


Part 1 (1888^89), 


hi ■ 


^^H 


^^K 


Part 2 (1889-90), 


10/ 


uf^H 


^^^H 


Part I (1890-91X 


6/ 


^^1 


^^^T 


Part2(!H9t~9i), 


»/ 


^^1 


^^^ Vol XII, 


Ptirt I (1892-93), 


5/ 


^^1 


^■b 


Part 2 (1893-94), 


. 12/C! 


i^^l 


^^^L VolXIlL 


Fart I (1894 95), 


m 


^^^1 


^^^B 


Part 2 (1895-96), 


6/ 


'^^1 


^^^H 


Pm-t 3 (1896-97), 


«/ 


'^^1 


^^^H 


Part 1 (1897-98), 


5/ 


'i^^l 


^^H 


Part2(lt^0^-^»)* 


5/ 


^^1 


^^^1 


Purt;i(l899~l90<>X 


3/0 


^^1 


^^^1 


Fart 4(190<}^1901), 


3/tl 


^^1 


^^^B Vol XV, 


Fart 1 (1901-1902), 


3,(0 


^^1 


^r Do. 


Pun 2 (1902-1904), 


3/6 


^^1 


^^^ Vol XVI. 


Nik 1 (Paj^-K 1^24), 


1/ 


^^1 


^^H 


No. 2 (Pages 25-48), , 


1/0 


j^H 


^^^1 


No. 3 (Pages 49-96), , 


2/ 


^H 




Thf foihit-iitij m^^ itiao be hud 


jf thf Librarian : ^^H 


^^^^^B Memtiirs of i)w Wemr^nan Soi't4.'ty, Yul V! 


[., 


. H 




ki. ill. Vol V 


in. Pqk 1, 


ht SV^c^p^H 


&f jippU^ntitm for Feltowship may 


bt hwi/rom t 


^^^^^M BtLtranitie ?««. 


. 


10/6 ^1 


■^^ 









PlilCK OK THK "PKOCEKDIXGS." 



•1. I. Part 1 (lyM-rjC), o//n/;>ri«(, 

Do. Part ii ( I sr)(>.r)8). nut '^/ print, 

•1. II. WiTi \ {\^'^S.i)\), out nt print, 

Dn. Pari '2 {\Hi\\ Vf2), nut of print, 

•1. HI. I*arl \ (\S&2A\:i), nut nf print. 

Do. Part -i ( 18r,:j-r,4), o,if „/ priul. 

Do. Part :{ (ls<;4 n:0. ",it of print, 

D.» Part 4 ( 1m;:)-«;i;), nut nj print, 

I. IV. Part I (1^71-7;')), nut uf print, 

Dn. Part '1 ( ls7r»-7(;), ""' *\f inint, 

I )o. I*art :i ( I S7ri-7S), /.i^/ nf print, 

I. V. Part I (l^7s-7l)). 

Dn. Pait '2 (1S71)-M)). 
1. VI. (issn-SI), 

77//'" tiutl lu'lf'y til tlii.\ I'll/, i.ssuff/ 
with ran 1, V„l. VII. 

1. VII. Part I (issi..s:>). 

Do. Part '2 (1ssl>.s;j), 

I. VIII. Part I (Iss;j-s4), /.*// o//.n<//, 

Do. Pail :i(lss4-sr)), 

I. I.\. Part I (is.s:,-sr.). 

Do. ParL-J (lss«;-87). 

Do. i'artlJ (1.SS7-N^^), 

I. X. Part I (ISS^-KD), 

D.'. Part -2 (1^^:»-:m» , 

1. XI. Piiit I (1^:m).:h), 

Dm. Partii (l^'.)I-i»:i). 

1. XII. P.Mt I (l^:>-J-:»:i). 

!).». Pail -J . IMKMM . 

1. MM. I'aM I i^:)i :>:)!, 

\h>. Part -J 1^1)."»-Im; . 

D... Pait :) l^'.n;-:»7 , 

1. XIV. P.irt I ls:»7.:>s , 

D,.. P.iit -2 (1^'.»^ !»!•), 

Do Piiri :; (I'-'.nMnon,. 

Dm. Part 4 , I:h)().|!m)| ., 

I. X\'. P.nl I ll.»(.l-ll)ir» . 

Du. P;mI l' il'.fOi'.IIMir, 

1. XVI. N... I .P.ijr. I-lM . 

[)... N... -2 I •;>-.- I*:.- I^.', . 

Dn. No. :»> p;.;^.. !•.»!».:, . 

I)... \u. [ 1 p.._.-.- :»: I '.Ml), . 

D(. N... :. . P..;;. - i:»i j:i(i . . 
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10 
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7 r. 
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W'l I ii> li.iii Si- ii t\- 



f.f.r 
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Vnl. V 

v.. I. \lll. I'.irl I, 



f- r r. 



Entrance Fee, 

An nun 1 Su^^scripUoii. 



I-- 



VlllCK OK TlIK **PUOCEEDIXaS." 



Vul. !. r.-irt 1 (lM54-r)«)), nut of print, 

I )o. Pjirt '2 ( 1 s:)(;.r,8), out nj f,rinf. 

Vol. II. Pjirt 1 (\y<'i>^-ii\\ nut nj print, 

D«». Part '2 (lSni-02), nut nf print, 

Vi.l. III. Part. 1 {\hk\-UV.\)^twt of print. 

Do. Part -1 (IH):m;4), '.,*/ of pHnt^ 

Do. Part ;t ( I s<;4- «;.")). nut nj print, 

\)n Part I (lM;:)-rw;), ».«/ nt print. 

Vol. IV. Part 1 fl>^7l-7r»X /.«/ nj print. 

Do. Part 2 ( ls7r)-7n), "«' nf print, 

D.I. !*aM :J ( In7(I-7S), o<// nf print, 

V..1. V. Part 1 (IS7S-7I)). 

Do. PaH li (IS71KM)). 
Vol. VI. ( I SSI LSI), 

THI'-nnd Inif'.i- n/'flu's \'i,I. issn,it 
irith Pan i. Vnl. VI 1. 

Vol. VII. Part 1 (Issj-sii). 

Do. Part -JCIssi^.sij), 

Vol. VIII. Part 1 {\>^K\.>^\\ nut nf print, 

D<.. Part -2(1 SS4-sr>), 

Vol. I.\. Part 1 (ISsr)..M;), 

Do. Part 2 (ISS(;-87), 

Do. Part :j(lss7-ss), 

Vol. X. Part I (ISSS-MO. 

D... Part '1 (|ss:»-«M» , 

Vol. XI. Part 1 (1>:m)-IM), 

Do. Part '1 (ls!M-!):i), 

Vol. XII. P.nt I (IsHii-lKi), 

Do. Part il iv.KM)! . 

\u\. XIll. Part I l^'.M 1»:.:. 

Dn. P.irl -1 .I^IJ.") in;.. 

1)... Part \\ iMn;-:>7., 

V.»l. XIV. Part I ,isi»7-'.)s;, 

D... P.m -1 (l-^'J^-li'n. 

Do P'lii M (l^'.»:)-P.>'>(i), 

Dn. P.iri \ I'.MX) i:»()| ■. 

Vol. XV. Part I . I'.^nl-liMi' , 

I).). P.nl -1 -M'.MIL'. j'.H.l . 

Vnl. XVI. Nn. I .P.IJ.> 1 -Jl , 

Dn. N... '1 I'a-j;.- -j:* 1-). . 

Dm. Nn. I , P.(_"S \)~ jlMl). . 

\)^^ S^K :. ' P.ij'- l:M L':in . . 

/'/,/ /,.'/...'■,:■/ „,r-^ ■;.'•.. : .■ j,.,.i ,„■ :}.. I.!!,r,i 
M.-mnir.- ••Mil. \Vt i ii. i i.m >-■. i- i\ , Vn]. \ j . 

Dn. .1... V..]. VIU. P.lll 1. 

Fnrn'S nJ .tf>p-l,:,t..,„ ( I- V^\>-r.U. !.• I-Mm < 

Entrance Fee, 
Annunl SuA)Script\on. 
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PRICE OF THE ' PROCEEDINGa* 



Vol. I. Part 1 (1854-56), out o/pr»tU. 


.' . 


7/6. 

10/ r 


Do. Part 2 (1856-58), out of print, 






Vol. II. Part 1 (1858-61), out of print, 






10/ \ 

6/ r 


Do. Part 2 (1861-62), out of print, 






Vol. III. Part 1 (1862-63), out ofpnnt, 






5/ \ 


Do. Part 2 ( 1 863-64), out of print. 






■ */ Is 


Do. Part 3 (1864-65), out of print. 






6/ r 


Do. Part 4 (1865-66), out of print. 






. 6/ ) 


' 


r. Ott FMtw. n tts PvMU. 


Vol. IV. Part 1 (1874-75), out ofpnnt. 


. 3/6 


6/ 


Do. Part 2 (1875-76), out of print, 


. 3/6 


5/ 


Do. Part 3 (1876-78), out of print. 


. 6/ 


7/6 


Vol. V. Part 1 (1878-79), 


. 3/6 


»/ 


Do. Part 2 (1879-80), 


. 7/6 


10/ 


Vol. VI. (1880-81), 


. 7/6 


10/ 


Title and Index ofthU Vol. issued 






with Part 1, Vol. VII. 






Vol VII. Part 1 (1881-82), 


. 4/ 


ft/ 


Do. Part 2 (1882-83), 


. 


. 2/6 


3/6 


Vol. VIII. Part 1 (1883-84), out of 


print. 


. 7/6 


10/ 


Do. Part 2 (1884-85), 




. 7/6 


10/ 


Vol. IX. Part 1 (1885-86), 




. 10/ 


lS/6 


Do. Part 2 (1886-87), 




3/6 


. 6/ 


Do. Part 3 (1887-88), 




. 4/6 


6/ 


Vol. X. Part 1 (1888-89), 




. 6/ 


7/ 


Do. Part 2 (1889-90), 




. 10/ 


l8/« 


Vol. XI. Part 1 (1890-91), 




. 6/ 


6/6 


Do. Part 2 (1891-92), 




. 6/ 


6/6 


Vol. XII. Part 1 (1892-93), 




. 5/ 


6/6 


Do. Part 2 (1893-94), 




. 12/6 


15/ 


Vol. XIII. Part 1 (1894-95), 




. 4/6 


6/ 


Do. Part 2 (1895-96), 




(■>/ 


6/6 


Do. Part 3 (1896-97), 




. «/ 


7/6 


Vol. XIV. Part 1 (1897-98), 




. 5/ 


6/6 


Do. Part 2 (1898-99), 




5/ 


6/6 


Do. Part 3 (1899-1900), 




3/« 


6/ 


Do. Part 4 (1900-1901), 




3/(i 


6/ 


Vol. XV. Part 1 (1901-1902), 




3/6 


5/ 


Do. Part 2 (1902-1904), 




3/6 


5/ 


Vol. XVI. No. 1 (Pa-cs 1-24), 




1/ 


1/3 


Do. No. 2 (Pa^^cs 25-48). . 




1/6 


2/ 


Do. No. 3 (Pa-L's 49-9(0, . 




2/ 


2/6 


Do. No. 4 (Pa--s !)7-19()), . 




2/6 


3/6 


Do. No. 5 (Viv^v^ 11)1-230), . 




2/ 


2/6 


Do. No. 6 (Pa-es 231-2(30), . 




2/ 


2/6 


77ir following may also he had 


of the Librarian : 


Memoirs of th«' Wernerian Society, Vol. V 


I., 


2/ 


Do. do. " Vol. V 


III. Part 1, . 


1/ 



17/6 
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Forma of AppliaU'wn for Fellou'sHip ma^ ht Ivod Jrvmihe SecTtVvnj. 
Entrance Fee, '^^^^ 

Annual SabscTiption. 



\^\^ 



F PRICE OF THE *a'KOCEEDINGa'* ^^^^| 


Vol L 


Part I (1854*56), <nU c/prtH 




^^H^^l 


D^. 


Part 2 (1856^58), out i^fim^U, 






10/ r^^M 


Vol. 11. 


Part 1 (1858-61), mU nf print, 






'>;}"S 


Do, 


Part 2 (186K62), mil o/ print, 


» 




Vol ill 


Part 1 {1862*63), out ofprinU 






6/ \ ^^ 


Uo. 


Part 2 (1863-04X mi &f print. 






■ »/ (.20/ 1 


Uo. 


Part 3 (1864^65), out of prints 






*M 1 


Do. 


Fart 4 (1865-66), m o/jmni, 






. 5/ ) 1 




To the FfUoHV. r<> the Pumie, I 


Vol IV. 


Part 1 (1874-75), out ofpnid. 


. 3/6 


^^ 


Do. 


Fun 2 (1875.76), QUi of print, 


. 3/6 


^^H 


Do, 


Part 3 (1876-78), out of print, 


■ 0/ 


^^M 


Vol V. 


Part I (1878-79), 


. 3/6 


^^M 


Do, 


Part 2 (1879-80), 


. 7/6 


^^M 


Vol VL 


(1880^81), 


. 7/6 


^^M 


Tiili and Ittdex of this VoL imteti 




^^^^H 




t^jY^ Part 1, Vol Vll. 




^^^^H 


Vol VII, 


Part 1 (1881-82), 


. 4/ 


^^1 


Do. 


Pan 2 (1882-83), 


. S/6 


^^H 


Vol VIII, 


Part 1 (1883-84), out i>fpriiil. 


. 7/6 


^^M 


Do, 


Part 2 (1884-85), 


. 7/6 


^^H 


Vol IX 


Part I (1885-86), 


. 10/ 


^^H 


Do. 


Part 2 (1886^87), 


. 3/6 


^^1 


Do. 


Part 3 (1887-88), 


. 4/6 


^^1 


Vol X, 


Part 1 (1888-89), 


. s/ 


^^1 


Do, 


Part 2 (1889-aO), 


. 10/ 


^^H 


Vol XI, 


Parti (18|)0-fll), 


6/ 


^^H 


Do. 


Part 2 (18914)2), 


. 5/ 


^H 


Vol. XU. 


Part 1 (18»2^03X 


. a! 


^H 


Do. 


Parts (18f*3-n4), 


. 12/6 


^M 


Vol XIII. 


Part 1 (18!J4 95), 


. 4/6 


H 


Do. 


Part 2 (1895-98J, 


ft/ 


^H 


Do. 


Part 3 (1896-07), 


«/ 


^H 


Vol XIV, 


Part 1 (I897-J)8), 


•V 


^H 


Do. 


Part 2(1898-99), 


s/ 


^H 


Do, 


Part 3 (1899-1901)), 


3/e 


■ 


Do. 


Part 4(19004901), 


8/6 


__^M 


Vol XV. 


Part 1 OIM)M002)^ 


3/6 


^^M 


Do. 


Part 2(1902-1904), 


3/6 


^^H 


Vol XVL 


No. 1 (Pagtis 1-24), 


1/ 


^^H 


Do. 


No, 2 (Pagea 25.48), . 


1/6 


^H 


Do. 


No. 3 (Pa{;uM9-96), . 


2/ 


^^^H 


Do. 


No. 4(Pa^'e9 97-lDOX . 


2/6 


^^H 


L Do. 


No. 5(Page8 191-230),. 


2/ 


^^H 


^K 


No. 6 (Pages 231-266),, 


s/ 


^^H 


^^ 


No, 7 (Pages 267-386),. 


3/ 
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Tfw folloiving may aim M Imd 


qf the. Librarian t ^^^^^U 


1 Memojm of the Wemerian Sot^iety, Vol V 


I, 


^H 


1 fJ 

1 ^ormif 


►o. d(K V^\,^ 


1\\, V« 
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* 
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^^V^lft ^^^^^ 




PBICE OF TSE "fROCEEDlNOa; 



Vol. I. Part I (1854-56), mt ^^fpntU, 

Do. Piirt t ( 18ft(i-58), out ttf prtnr, 
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Vol IV. Pi^rt 1 (ia7i*75X <fut q/ print. 
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Vol V. Part 1 {1878-7P), 
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Vol VI. (isso^ix 
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Do. Part 3 (1887-88), 
Vol X. Part 1 (1888-89), 
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Vol. XI. Part 1 (1890-91), 
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Vol XU. Part 1 (1892-93), 

Do. Part 2 (1893-94), 

Vol. Xlll. Part 1 (1894 95), 

Do. Part 2 (lS95-9()), 

Do. Part 3 (189(>-97), 

Vol. XIV. Part 1 (1897-98), 

Do. Part 2(lS9S-99), 

Do. Part 3 (1899-1900), 

Do. Part 4(1900-1901), 
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